Searching PAJ 

3 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2004-282707 
(43)Date of publication of application : 07.10.2004 



(51)Int.CL H03H 9/145 

H03H 9/64 



(21 Application number : 2003-406255 (71)Applicant : MURATA MFG CO LTD 

(22)Date of filing : 04.1 2.2003 (72)Inventor : SHIBAHARA TERUHISA 

NAKABASHI NORIHIKO 
WATANABE HIROKI 
TAKAMINE YUICHI 



(30)Priority 

Priority number : 2003046269 Priority date : 24.02.2003 Priority country : JP 



(54) SURFACE ACOUSTIC WAVE FILTER, AND COMMUNICATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave 
(SAW) filter and communication device in which parasitic 
capacitance between wiring patterns can be reduced and a signal 
suppression level outside a passband can be increased. \ _ 

SOLUTION: A resin pattern 2 with a dielectric constant smaller than v : *:j 
that of a piezoelectric substrate 100 and conductor patterns 31-46, 
51-63 are respectively formed on the piezoelectric substrate 100. 
One-terminal coupled SAW resonators 11, 12 and longitudinal 
coupling resonator type SAW filters 13,14 are respectively formed 
from the conductor patterns 31-46. A portion wherein the wiring 
patterns of the conductor patterns 58, 59 with different potentials 
and the wiring patterns of the conductor patterns 60, 61 are 
opposed to each other in a planar view, is formed on the resin 
patter* 2. 
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9, 6 0, 6 1 t^S^t'fi^tt^SbT^&lK O^^S^itCgiPflLxX^^diitr^;^) 30 



[0 0 7 2 ] 

Sfe, g-iS^/N" ^ — > 5 8 , 5 9fC:fctt^, 8Mt/^ — > 2 © Ji(C«fe-^ fe^^<t, SE^ 
>5 6 S.tKSi*/N° -y H2 1 <£W\ St/iKB&^Wte^^^^^-^*:/^ — >IrI±/^ 
^S^iTS^t^-r-S^i^oT^?). £6.^ g-SH^/t^ — > 6 0, 6 1i, 
E*l/^ — >5 7 2&£XJ8J*/ , < v F2 2 ttwfel^Tfe-ttEtlWI^lT&^o 
[0 0 7 3 ] 

[0 0 7 4] 

mm^?—>2&Mj&T&^m\z-D\,*-c%mzm7£vrj:^&. fct^i ai^wa^se 

fgT$i±, U^-S^f^Jm/^ — >2 iUX51Ufel^^^^jE7 , e-r^>^* H^i7^ 
[0 0 7 5] 50 
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mt&Mwi&'y ^ )v $ 2 o o cDSjf^tzot/ixi^Bj-r^o xtm? h 1 5 \zKt>mn 

**B3jpsn*t> 1 3©i dt3 9 tzA^ft-WEMn 

IDT38i:IDT40 (ItH*fTO^41"5. Z. Lfctti^fg-g-tt, — 33 

[0 0 7 6] 

-e-n<tlWt~, H 1 5 fcA*fltWB3HP*n*i, ^^H^M^tt 

1401 DT4 4 IdA^ff ^^EPJbn^tll DT4 3 <t I DT4 5{dfctS2/ft 

^*«56sfe-r*. dc-e56^ufctb*m^tt> -^swt^ss^fi? 1 2 s^ut^ 2 

CDtB^/^y HI 7 tce^_e>n^o 
[0 0 7 7] 10 

TV^fetf), W&mmtii?^ JV? 2 0 0«, A*M\°>y Hi 5 tC^^p^t^^EPJPT^ <t , 
M 1 y Hi 6 i:^2C0{±i^j/1^y H 1 7 t3#¥$m^^^n^tlJS3rr-5^ 5 P®T- 

[0 0 7 8] 

W&mWtii?^ 2 0 O0D/^>H/\° Xylite, Ktf, €-^^*ig^F^3P'[4^®^^ 
-y;1^1 3, l 4l:J;oTM$nT^§. ^^M#ttat®fc&ig^ l l, l 2 

2 o o<Djeiii^{Bij<Djs^^{c^^^fa^flim^^[^ji$^^>t!(# 20 

[0 0 7 9] 

£fc, S-^^MTpM^tt^M^^-f;^ l 3, 1 4WTI1, a&flPKiMMffc 

€r— aSf^tt^ffi&^S'? 1 1, 1 2 tt-€-Offl«Sk<g«tC*5ViXffil 

[0 0 8 0] 

&m^^$iM^mm®ii&m$L-7 13, 1 4cDtB^^EP*n$n^>^-iH^/N° 

37 — >5 8> 5 9, 6 0, 6 1(1 ^nZ<D— : B$&ffim^? — > 2(D±lZM^>-Z;MJ&-£n 30 
X*3D, ^0g|5^Tr«ffi«»1S 1 0 0 <h€-iH^/N°37 — >5 8, 5 9, 6 0, 6 1 

[0 0 8 1 ] 

1 3©A*SS*^eai*aJ'^i:^F^«Sr^M^'rflSA-r« 

tfi^/jN$<f (i :oTl^, 
[0 0 8 2] 

S^tt^M^;^ 1 4(DA^7gl5^t>fcB^J^^i : g : ^*^^bX^A-r«>ll^t^/jN$ 
[0 0 8 3] 

{±i^j^-\t : g : ^a^^ux^EA-r^.«dit^/h$<7^D, i^B#(cMi^-&*ig^sa^'i4^® 

1 4(DA^BI5^6tB^^'\i^ : ^^fi^^M>-C^£A-r^>^^L^/h$ < 
[0 0 8 4] 

^g-IE&m^ — > 5 8 , 5 9, 6 0, 6 1 <D—%£&ffim^5' — > 2<D±lzm.1±-i:Mf&-r& 50 
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[0 0 8 5] 

mm/u?— >2 £#v>jti§-&, 1 1, 12(1 ii^^i^i 

3*lM4SlgJfc£|g^ 1 1 , 1 2 £, ^S-IB^/N^ — >5 8, 5 9, 6 0, 6 1 0*ttgite^S£: 
[0 0 8 6] 10 

* fees -to, &mm/^d?— >5 8, 59, 6o« 6 1 cd— %$&ffim^&— >2o±nt 

iS--&^ci:('=koX, ^-SH^/N"^ — > 5 8 , 5 9, 6 0, 6 1 <Dmgi&&M&/l^ < fc%>£z 

1 1, 12<L, S-gBI£/^ — > 5 8 , 5 9, 6 0, 6 1 

[0 0 8 7] 

**J60>^— MMCDWVk^ffitii?* Jld? 2 0 0 #@S^/N°^ — > 5 8 , 5 9 

, 6 0, 6 1 <D&fimm^$> — >2 C0_h(cm-^Tl^-5.^, T^TtfJiB*!/^ — >*^J3M/1 
^ — > 2 CO _k IZ m Z> © fft & ^ U T V =>T % J: V ^ „ 
[0 0 8 8] 

tcf£, &M^nfcmm/*&— >ixt£& s<< mm -tizm^-r. m«*isioo 20 

[0 0 8 9] 

3¥t£S®fe:7w Jl/^ 2 0 0 <hit^JCD^'l4^®^^^;U^i:c7)«-eM^ttcDlt^&EI3 
2 0 0 <hlt^JCD#i4^@iS^^;U^i:CDZi^E>^— KJflJEE^CDj:b^^lll7 (C^To 30 

III 3 ten b@ 7 Kcfevs-rifctfefcHfet UfcJ£t£#J©3Pl£S®*£:7^ aM£35jS«:?v 

2 0 0^e^g/N°^ — > 2 SrB&^fcfeCD-r&^o 
[0 0 9 0] 

m— mmtj:b®iM£kb®tLx. mm^^noy 3 0 0 0 [mhz] ~sooo [mhz] co 

[0 0 9 1] 

2KDmzjz£:fj:m3.f£^* : b<D<D. EI 6 <=> BJ 6»**fc: J; -5 tc, ai^i^cD^iWft-^GD^B 40 
Mf^^Tte, *^OS0DSg— M&<D-Jsifili(J&m£.K> 1 8 0^ (ij£4B) fcifi<, 

[0 0 9 2] 

mi&(DWb— : f&mzmZ>WVkm.m%L'7'<)V5> 3 0 0 ^EI8 (C^r-To EI 8 
^tr<D^^Sff®EI ; &EI9 fc^To WVk^cMfti?^ Jl? 3 0 0 ^^bfcEJ 8 lc*3U-CEI 1 <h 
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[0 0 9 3] 

i&ta/t^— >3 0 1 \^w.2(Dmw/^^— >3 {cjcox^fie^nT^o, a*^7 h 1 5 

<h I DT 3 9 t^S^KZzgilS-g-CtA-S. SH^N°^ — >3 0 2tti2©iW->3i; 
J;oTM$nT*0> A^J/^^ Fl 5tl DT 4 4 t^rSt^tCagil^-tTCV^o 
[0 0 9 4] 

mn/U? — >3 0 3 te|g2 (Dagffc/^ — >3 tlJ;oT^$tl*0. I DT 3 8 t I D 
T32t, St;iDT40iIDT32 i^f tlf n5^i:iI$ti"TV^. SB&il/^ — 
>3 0 4U^2C0mi^/^^ — >3 twctoT^fie$tlX*30, I DT4 3 i I DT 3 5 i, 10 
Rt/I DT 4 5 £ I DT 3 5 t^^n^tlS^tlil^tT^^o 
[0 0 9 5] 

mm./-*? — >3 0 5 k^2 <D^^/\°^ — >3 {CcfcoTJ£/££*lT43D, I DT 3 2 
1 (DttJ^7/N°^ H 1 6 i^St/^fCzga^ii-Xl^o @2^/^^ — >3 0 6 (iB2©l#:A^- 
> 3 iZJiiXMf&ZnX&K), I DT 3 5 tl 2 <Z>fct};>j/\° y Kl 7 tSrSl^fCaSil^-ttrT 

[0 0 9 6] 

IH^/t^ — >3 0 7 te. ^ 1 ©i^37-> 1 (IctoTMSnT^T, IDT38t 
mi&rt v H 1 8 t , IDT3 9tgft/tyHl8t, I D T 4 0 y H 1 8 <fc , I 

D T 4 3 iil&m/^ y F 1 8 t, IDT44 iifgitil/t y F 1 8 t, 25. l£ I D T 4 5 t^itt/^ 20 

7F1 8 i^^n^ns^Ksgsi^-e-Tt^-s. 

[0 0 9 7] 

BBSI/^ — > 3 0 7 telBgji/^ — > 3 0 1 ~ 3 0 4 <fcOC>a:#:3^MBI5SrWUXV^o \Lfc 

5zmmz-D^-cte. mmn?— >3 o 7^n©i#/t^- >i^£fc«>TJBie£fi> ^fli 

— >2^»r B 1lg^^, €-IB&|/^ — > 3 0 1~3 0 4#^g2<D^#:/^ — >3^e>£t 

3oi~3 0 4t^, mmn*?— > 2 &mzm&z\£iz<£v. ELwzmm-? z> z. 

11X^5. SB^/t^ — >3 0 7 CD— gU«^2 0a»#:/t^ — >3 tC=fo^M$nXt/^*s> 
BH^/^^ — > 3 0 1 ~ 3 0 4 <tCDAZl#:^Mg|5Tr«. fg 1 ©«*fls/t^ — > 1 <£>— /B#> <S> t£%> 
WM^? — >i^oTI/i|), 30 



Mlz>bmm&$>Z>o 

[0 0 9 9] 

SL^3S^g|5^0'>3— h&&5±i:&Z>ii#HZ, smdH-fc^Ste D , Ettl^ 1 0 0 

^IH^/I^ — >3 0 3 , 3 0 7113* €-SB^/N°^ — > 3 0 4 , 3 0 7 HaTT-CC^^^SS: 

[0100] 

HSfi^mH^^fC^-S^^^SiS^^ )V& 4 0 0 £12! 1 0 CSt. ilO©Z-Z' ^ 

tc*5Jt*^c«»fSi0€:0 1 1 f^To w&mmwi-y 4 )V5> 4 o o«, 3^©-jgf*t?Ptt 
ai®ifcfcM^4 0 1 ~4 0 3 srtam* i^y—m izu^izmmis-c^> f/\°x^;i^ 

•c $> ^ ^ e: c -c «t ua-r ^ . 

[0101] 

>^^M#i4^M?S*ii^4 0 1 ~4 0 3, #E^->4 0 4~4 0 9« AT}/'? 50 



[0 0 9 8] 



(16) JP 2004-282707 A 2004.10.7 

yK4 10, liitl/^v K4 1 1, jgifi/ty H4 1 2 fi^T, ffiSKIS 1 0 0 <D_h(C^fi5c$ 

m%i&M^4 oi~4 0 3it ^n^(DWi±^ffifa<vfcm-j3\ti]&SL<<*izm¥ L ft£zuz><£5 

[0102] 

€-iB^/N°^ — >4 0 4, 4 0 5. 4 0 6, 4 0 7 <D — nB<£>, SI/^C^PM^fojm^^l^-r 

^figii^^x, -en-en, ^fflg/N°^— >2cDj2{3«goi:^fig$nxv^ 0 #'14*®^^ 

[0103] 

_hie#i4^®*£:7^;i^ 4 o o-e«, &mm/^?— >4 o 4, 405. 40 6 

, 4 0 7 (D'pu< i:^— aut, 1 0 0 iKDmizwx-^n^mm^^— > 2 &w-m 

^famizttfa-?z>£LW.\z^n^nm.iffcz£iz<£<r), &mm/u?—>4 04, 4 0 sk, 

— >4 0 6> 4 0 8 K> «-SE^/N°^ — >4 0 7. 4 0 9 P B 1<^#^^^«^fgM 

JflJEE^ & tb Z> Z\ t. Ifi-Q # ^ . 
[0 1 0 4] 

±.mmm(D$&=Mm<D&mmmfc. 0 1 2 ri;^ 1 3 ust <t ^ 6s*i/t^— >4o 
4 {c^A$nfci(»iii/i^— >2 2z¥-ffijj&}%uz%ifa'?z>&m£fji2>^ mm.;^?— >4 0 6 20 

XteSBiHA^ — >4 0 8 m<Dmm^? — >2&mXL<. IH^/^->4 0 5i' 

^A^tlfe^Ii/^^ — >2 i^®^r(^«^^J-r-g>'figi:^^>> 1H^/N°^ — >4 0 7X(i 
— >4 0 9(3, Z £>lZW}<Dffim;S& — >2 Srjf AbfcfeO-T&^o 
[0105] 

-hBss-SEjgflitt, ^n-en, a-BE^u/^— >4 04, 4 0 5fm, >4 0 6 

, 4 0 8 Fl, &mifcKfr — >4 0 7 , 4 0 9 J: 0 -Iffi«T?tT. ill® 

#«p«g"e©i¥Ata5fe*se>tc<£«T?#-5t^fc, ffija#«^ (mz^mm^nm) (DWizm 

[0106] 

(Mffiommmm-) 30 

ft7-f;^7 0 0*01 4C*t. ^-Sff^WttStiSS^? Ola. 70 1b, 7 
02a, 702b, 702c, =&IB^/^^ — >7 2 0~7 2 2, 724. 726. 728 
~ 7 3 0. Ktjn^ F 7 1 0 . mtmv H 7 1 1 . Tk.T$T— K7 12~7 15 

[0 1 0 7] 

mKXD&ffim/^? — > 7 2 3. 7 2 5. 7 2 7 «|WJ— O^-COag^/N 0 ^ — >(CcfcoX j e 

n^n^ee^n. ^i/^->2©±ttoTi^o -eo^, ib^/^^— >7 2 5«, 

M^t^ — >2 ^^(Ci^/ty-zrgE^/^^ — >7 2 6 t43Smc^il-r^>ili^< 5t#:35ML. 40 
Tl»*. #— ^^*#-l4^®^*g^ 7 Ola. 7 0 1 b te^'JM^H^, 6— SH^** 

#tt^®^*i^7 02a~702c i^m^m^m^^m-r. 

[0108] 

-hfB#t£SE®i£:7^;l^ 7 0 OXte, 08Afc£, — >7 23, 725. 727 

[0109] 

Hl:7-X^7F7 1 2~7 1 5 ^m^im^m^X"$>?>^r— ffi*-ttWi£m.mi3L#iM=3r 7 
Ola, 7 0 1 b £(Dm*:mm-tZ>&ffim^5> — >7 2 0. 721, 725. 728. 7 50 
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\zm2>3z-c<Dnn.mn(DMz>m£zsiZ>m^ ; 7'( ><D&&m/*?— >7 2 2, 724. 72 

6. 7 2 9, *>U<^a-^^'1'><t[W|«'fit/ e s:^>«mW{C^gt$nfc«-iB^N 0 ^ — >7 2 
3, 7 2 7CD4>&< tfc — — > 2 iifcjgfifelxfc D, €-IE^/t^ — 

[OllO] 

£fc. 7-7/^7 K7 13« 7 1 4m&mi&^? — >7 2 5 -^iLft^M^IB ^Xifiigig 

— X/W F7 1 2~7 1 5 ^m^J^il U7 — X^-fb^^^o ^<Dffi«*1£ 1 O 

0 \Z2 -D(D-7 ^( )V*?mm&m&L-£*ir^ =l7 )VZ? )V& \ZZ\<Dmm. : &m^Z> ^-T — X 

[Olll] 

*mw<DmM<nm^mmiiZ'mz>wvkMmwL'7 ^ )v& soo i 5 tc^-r, #'t*s®^ 

7^;^8 0 0il 4 0C7)— ^^M?£<|4SE®$E*ig^8 0 1 a. 801b. 802a, 8 

i^z.z.iri-im^'f^o 20 

[0 112] 

^^ft#ttSffli£*tg^ 8 Ola. 801b. 802a. 802b. — 
>820~825. XtJ/^v H 8 1 0. 8 11. tUtj/^^y F 8 1 2. 8 1 3 U±X. JBEtt 

mmi o ocD_ht3^fi£$nfe. m—(DW,—<Dmw^^—>\z^-^'c^:n^nm^ri-x:^ 

o 

[0113] 

SsD<D|B&il/^ — >8 2 6 air©ift/^->II J;oTM$n. Mflg/^^ — >2(D 

jLtctgoxv^o iH^/^^— > 8 2 6 te. >2 zmzm/u-vmrni^?— >8 2 

[0114] 30 

mm.^?—>8 2 5«. — tffii^ttw vkmm$i#iM^- 8 0 1 a. 8 0 2 b. aa^y hs 

1 3*g^bTv^©i:Mt. mun^— >8 2 6«. — ^^F^^^S^ig^ 8 0 1 

b. 8 0 2 b. Xtsn-j F8 1 1 SMLtl^. >™^^^'l±^®^^*i^ 8 Ola 
.801 btefe^M#iM : T-&. =&— vffi^M^ttOT^M^ 8 0 2 a. 8 0 2 b tejS^JI&B 

[0 115] 

-hfH#'l4S®^^^;U^ 8 0 0-T?«. 0UxJ;£, @E$I/^ — > 8 2 6 — > 2 CD 

Jh{Cfl^j5j<;U/t CI itdj: D . €-i2££/\°^ — >8 2 5. 8 2 6 P^CD^a^f&M-e^T. ffiiMm 

dt^Tt^. Sfe. iH^/N°^ — > 8 2 5 . 8 2 6 CO£.5lZ±L&3£m-$~Z>Z.t:iZ£:-D-C, 40 

[0 1 16] 

&^w<nwfe^m&7^ ji^izm&ni&oimT'smm&mi 6 (a) ^s-^t^-r ^ 0 

016 (a) \ZtetfZ>9kmWWi0ha - b 7?c7>®r®EI£El 1 6 (b) {'^"To 
[0117] 

-tfe^ttiMiS^^l^lrte. EE«S1S1 0 OOJbtC^fflg/^^ — >2. i^-g^iS^M 

w&mm%i~7 i o 2~ i o 5~&zsmmn5>—>, a^hi h~i i 9;W/&£n 
-c^z> 0 mi 6 (b) 7&^^^^>=t ^(3sa:^fB]CD'f4MM^«. T^^ffifts^ i o o . 

mmr^5>—>2. mm/^?— > 1 o 6~ 1 o 9 ti^itcaoTi^. ^©tt> was 50 
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r\&— > 2 &m» i um(Dtf u -f s FlBre**. 

[0118] 

016 (a) ©«tjRT?tt. taEJS-a-^lSf 10 2t, ^M-ir^*g?- 

W&'&MM^L'y ^ )V $ 10 3 £&%iWM^5> — > 1 0 6, 1 0 7 Sr^UX^^ctg^cUXV^ 

<5 o 

[0119] 

iwitmc i04t, m&^&wfrw&-'&. : &w&L~7 * 

1 0 5 i^a-IH^yt^ — > 1 0 8, 1 0 9 *tLTliilLT^5. 
[0120] 

^*S<&^lI^M#'f43S®?£^ W 10 2 I D T 1 2 1 £#E#.&tf<fc 5 fc# 10 

1 DTI 2 0, 1 2 2jWgJ$£n. -€-<©Mfi!lfrKI*3&l 2 3, 1 2 4*«SnT^-5o 
[0121] 

7 W JU^ 10 4 CDtgEm, I D T 1 2 6 Sr^^-jAtfcfc -5 
IDT 1 2 5, 127 tflmOLtStl. ^<D~mM\Zfcfti%k 1 2 8, 1 2 9 «Sntl^ 0 
[0122] 

ISE^-&*ig^^#tt^®?gt^w;i/^ l 0 4(1 tiLm-8r#iWL : ?gm&&W1SL7 * JV? l 0 

2 <D I DT 12 1 I DT 1 2 6 C0f^]#Sr3S^*l^lRl{CjRfeL'X$)^), *7t, I D 

Ti2iiiDTi26 £<DnMm^mt.mk-z&2>o 

[0 12 3] 

Ay H 1 1 5ttA*/t-y F=, §^7 H 1 1 7, 1 1 9 teliiJj/^y F£ LTffllietlXt/i 20 
Sfc, K 1 1 0~ 1 1 3 H 1 1 4, 116, 118 ^h't 

[0 12 4] 



— > 14 0 laoTA^A 1 ^ H15tIDT121, IDT126 tri^^C 
MtwS6*SSnTti-5. — > 10 6 l:=toT IDT1 20tIDTl 30 t^l^ 

W^^StlTl-^. SE^/^ — > 10 7 t:=toT IDT1 22iIDTl 32 
MCSl^tlT^I). SB^/^^ — > 10 8 CioT I DT 125iIDT135 
W^lcStlT^^, SB&il/^ — > 1 0 9lCj;oT I DT 127tl DT 13 7 izffinm. 

&}izigMzn-c^z>o mw*&.—> 1 4 8t=toT 1 dt 131 tm^/w f 1 1 7 
fli^cwici&afcsn-rn*. mm/^?—> 149 tcfc^r 1 dt 1 36 ttH^/^^ hi 19 30 

t^«^WtcM^$n-ri/^o S2^/N°^ — > 1 4 4l;<t^T I DT 1 2 1 tjgttii/^ F 1 

1 0 i^ii«n:ii$nt^5. 

[0125] 



— > 14 5 fCcfcoT I DT 1 2 6 tiSift/Vy F 1 1 2 t#*IW!:gi$nT 
l^-So IH^/N°37 — > 1 4 6 CioT I DT 1 3 1 iitgW/^y Fill iz&mMWHZi£Wz-£ 

SB^/N 0 ^ — > 14 7 IlioT I DT 1 3 6 (fc&tffe/ty F 1 1 3 i^fltMWfCjg 

i$nti^. mm./^?— > 142 ti^t 1 dt 120, 1 dt 130 tg^a/ty f 1 

1 4t#tgWl:gl$nt^5. 1H££/^ — >1 4 3(C=fcoX IDT127, IDT1 

3 7 t^±ft/N°^ f 1 1 6 i^iiwugi^nx^s. @2^/t^— > 141 t^^-p-r I D 

T122, IDT125, IDT132, IDT135 7 F 1 1 8 £l&M^L&)lZ 40 

[0126] 

Z\Z.X\ ^-IB^/t^ — > 1 0 6, 1 0 7, 1 0 8, 1 0 9 te, — ^/^Istflg/^ — >2_h 
izm^-C^O. -€-<Z)fflJ5J--ettEE«aiffi 1 0 0 tilSttgtT^fj:^. HI 1 6 (a) 

-^tt^&SH^/^^ — > 1 0 6, 1 0 7, 1 0 8, 1 0 9<D^-7&^I1M/137 — >2_h{Ci£oXli 

^>^, ^x<7)sb^/n°^— >-tfimm^?— >2 ±iznz>mffi&m-i-c^-T:$>£\,* 0 

[0127] 

*nw, <d mm <d iz ~d \ > x m wt & » 

[0128] 
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[0129] 

*S2 0 um<DmM&2 0 u m CO Pel PS 2: PS XX L i T a O 3 WkW.(D ±.\ZW-?r\ZW. 

x\ -^cdbs^cofbI^a^^s^^ i /2 {^fcco> <Dffim$: ktmmm 2 , j?^.iju.m 
i^tiOT#c7)^^^#^> ^ t^x#?>^ ffim/*d?—>2 zmm-rz z.£iz£z>m& 

^fX43<o 
[0 13 0] 

S-T, mi cDfiJ*J£J:tijWP;^h$t^£(^ -5^X^-5 o ^^^CDittfWPtei: 

mmmmoyttmmm \& 2 t * £ v * tt>. mm./* 9 — > £ jehsiscdrj] ^ a b ^ <t # 

[0131] 

fg 2 co^l-sh jpvvn"^— >75^figu^-rv^t/^^x^^>o sb^/n°^— >tm«ss 

^cDj#^«^cSnm{^-r^>O^PS#X$>So ^tlCllt^X, *tfJ]i/\°^ — > 2 ra^BB/ft 

IfcMrru S^tCioTtt 1 0 MmJ^_hi-r^)C<t^pJtgX*)^>o 
[0132] 

[0133] 

tf>3— h^x^u— m^fj. ^\^<te~>—bwmm<Df&K)m?mz<k-D-T:mBfr-z>ig;=ix 30 
h(risfjigji^j^^-r^^<h^x^^>„ $ tbizM&L^tcmmmcDn? — ->ycnuTfe, 

x ^7 r u tc« yer z> z\ <t x^a iz /\° ^ — - > ^-3- ^ c t *«-e €• ^ . 

[0 13 4] 

Ell 6 (a) cD^fief3*3ViX> ^^-&*M^M3¥tt^®^7-f 10 2 £Mt£&PlM 

=¥-w.m&%m$L7 << 1 0 3 — > 1 0 6, 107, sz^^^-g- 
$kmF?mM&mffi$L'7 ^ )v? 104 £«*&^*tg^#te*®«:7>r;i/^ 105 t&mm 
-r^#ie^/N°^— > 1 08, 10911 — ^^ntflg/i^— >2<Dji^mox43 0, am 

ffi*X1Kl 0 OigLX^^. ^rCDfrib. &WMn-5> — >\ 0 6, 1 0 7 t§Sffi^7 
h'110, 111 tcop^^^D^^^ite^a^^M/N 0 ^ — >2co^i^^<htt:^UX/h$ 40 

€-BE&fl/^ — > 1 0 8. 1 0 9t#iffi^7 Kl 1 2, 113t 

[0135] 

: rm*&&mm$i'7 * 1 0 3, x«^^jg^^#i4M^^^;^ 1 0 4 

. IS:P B 1gK#Xc7)-Y >tT— y>Xl^H0 J M-<S:0, »«rt#A$B5fe-$»VSWRa*«fc< 
[0136] 

^(3. .hfaHMcomA^^co— ^MMlz-D^-cm l 7 (a) &OT117 (b) 50 
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l£BJ§-r<5, i;fc, 017 (a) iz&tf Z>$zmm a- b-U<Dmffim&Ml 7 (b) (C^-To 
017 (a) &OTI17 (b) t^^T0 1 6 (a) K.LK0 1 6 (b) £HU8B*t#-^-£ 
#LjfcfS/3>rte, 016 (a) SI® 1 6 (b) <hl*g C1Mg£WT£@m-e$> 9 , 

[0137] 

016 £0 1 7 tTJiason > 151 <£>jem> anufflj^osss/^y ho 

[0138] 

KiR/t^ — >1 5 1 f3cfcO#I DT 1 2 0, 1 2 2 <£>— ^<DMmmii I DT 1 2 1 <D{& 

-^(Dmw.i^^nm.mzmm^ri'x^^. Efi/^->i 5 ltcio^iDTi 2 10 
5, 12 7 <D—jy<DnmtBiz 1 dt 1 2 § oimjj&nMSQ £&nm.m~mwi-£TL-c^z><> 

Ei/^->151tIcfcD§IDT 1 3 0, 1 3 2©-^©lif§t, IDT131©! 

3 5, 1 3 7 (D—Jj<DmMm£. I DT l 3 6©t^©lgfl<!:^lMW[:^$nT^ 
£0 -^<£>_h, S3^/^^ — > 15 1 fcmt&'^y HI 1 8 i:tt^;W(wtg^$n-rVi^)„ 
[0 1 3 9] 

WMn^ — Zs 14 0 <hgE&|/^ — > 1 5 1 tli, ilffc^MgBSrJtD^ Sl^5cM§B(C^> 

^TttE*iA^— >i 5 1 *tTiffii». mmn^—>2timmmmm, mun^—>i 4 

> 1 5 1 <hiH^/N°^ — > 1 0 7 , IH^/t^ — > 15 1 tlE^/t^ — > 10 8 <hte3£#:3£M 20 
gS£:f#0 0 31 fa, mn^Z — > 15 1 <h@B^/\°^ — > 14 8, SH^/N°^ — > 151 tiBiS 
/\& — > 14 9 te3z^3cMgB£:{iI;LTV^o 
[0140] 

— >2&&n&ffi.i o o ^©PsKc^/u-r^uxt/^. 

[0141] 

|gtt^e:tic<fcO, 016 (a) ©Wj^te^tsaratBa-og^ft/'W HI 10 — 1 13$ 

SIT5it&<> §IDT1 2 1, 12 6, 13 1f7-Xg«tl)^t^f^ f 

V S WR CD^^^Mi6^>. 
[0142] 

[0143] 

z>o tilt* ^mmm-Fte. 01 st^^xsi 6 (a) 28^016 (b) tmu^ttmn 
znistzmmz. 016 (a) Rr;ii6 (b) «tiRiD««i*wr*fliRif-c*o, i^bj^ 

tfflgbTl^, 40 
[0 14 4] 

01 8 \z^-r<k?iz. FEmmmi 0 o<D±.\z&mm^?—>2. ^m^^^m^-mw'B. 
mm®.?'* i6i~i64, ^—tQ^Mwa^m^^m^ 1 6 5 , 1 6 6 , ri*&be 

[0145] 

01 8<D$tf&-cte, ja^^ig^MsPttaEffiift^^ i6ii, ^^-s-^s^sa^'t* 

SIS7^M 16 2 t^2gligiU Slr»f'ffi«Sg5««Snfc2 0©«-»i|g-&^eJg J ? L 
WM>&. : &W1&.'? ■< )V *7 16 1, 16 2 ODfHUc— ^^*f#'l±3l®i&^tg^ 16 5 T^Ift^J fCjg 

[0146] 50 
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mmz, mm'&#iMFpmw&&mtiL7 * jut? i63t. m^^m^-mwamm^ ■< 
16 3, i6 4(Dm\z— m^-M^^L^MWLPkM.^ i 6 &nfiWM\z.&m-znx\t*z>. 

[0 14 7] 

^r—m^nm^sm^LPim^ 1 6 5, 1 6 6 temm&mftmm%Lm<Dmmmzisi?z>m 

^fflUESI*|pI_hS-e-S«#<&J#0. Ifcfc, ^^*f#tt^Mife^lg^ 1 6 5, 1 6 614 

mm&&famm&mtt&<n^>¥—y>xfimm&izte&j:5\zmm£nxi6K). z\com 
m%kmi& \z *3 n ^ -f > tf — ^ > x <d m&vzm & efc#-f m & *> *# o x v . 

[0148] 

§IB^->16 7~17 0H — g&j&^fli/^ — >2 ±l;ioT*0, -?-<Dg&#-e 10 
«ffi«S1£l 0 0 £fltM8fcMgUTl^;£:lrV, Ell 8 -m#iB£l/\°^ — > 1 6 7~1 7 0 <DZh 

SjtoT^TfeJ:^. ^7t, Ay K 1 7 5 SAASf, S-Z'W H 1 8 1 , 18 3 &mt>%& 
filTfflW^. #/t7F 1 7 4, 1 7 6, 1 7 7, 1 7 8, 1 7 9, 1 8 0, 1 8 
2 &igm^v Hiltffi^TV^. 
[0149] 

[0150] 20 

&iz. mmnffi<DmK&miz&>w&-2<z>\z{&(DmMm\z-z>\,*-cmi 9 cs^^j^ticik 

[0151] 

121 9iz^-r^^\z, 0 o(D±iz, &mmnd?—>2, &ffl&&Pimrf-wm 

vkmrnfoz? i6i~i64, ^n^nwa.^m^.^m^ 1 6 5 , 1 6 6 , 
mm;*?— >«snti^. 

[0 1 5 2] 

IE^/N°^ — >1 7 1 <hlH^/\°^ — >1 9 1 te3fcf*3Sig8B£i*^>a** M^H^O^T 
«@H^/1^ — >1 9 l**T«e*fL ^fflg/t^ — >2A*BHI#fii»^ I3^/N°^ — >1 7 1*5 30 

9 1 <hSB^/N°^ — > 1 6 7 , 12^/N°^ — > 1 9 1 igH^/^^ — > 1 6 8, mW.^? — >1 

9 1 t.mw^—> \ 6 9 . ism/\°^— > 191 t.mu^— > 1 7 0 -e-n-^n, it 

[0 15 3] 

IB^/t^ — > 1 9 1 h.WMn& — > 1 7 2 , — > 1 9 1 — > 

1 7 3 uiLte&mffi&m-Do mi 9 fc^-r^^w-^^-cfe, hi 7;&d?eii stc^ufe 

[0 1 5 4] 

wz. mmnffi<Dm?ztemz£n?z>-g <b\zm<D : g.MMiz-z>^xm2 0 cio't^Tci 40 

^mm'&.mmfa-y j )\> 9 2 4 1 , 2 4 2 ^rxs-eaiA^ — >^«$tiT^^. 020© 
mi&-c\z. m^^m^m^^^m^y jv^ 2 4 1 1, ^^^m^m^^m^^^ 

Jl/^ 2 4 2 ,h$2gl^lUT^-5. /t-yF2 4 7SA^a^ #Ay H 2 5 0 

, 2 5 1^tbM?ttTffl^T^-5. #/1^K2 4 8> 2 4 9, 2 5 2 ttS«!/Vj/ K t 

[0155] 

— > 2 4 4, 2 4 5(1 — «**»Jli/^^ — > 2 JztCiK-? 9 , ^<D^ft~T: 
teffiSSISl 0 0 iLEJgte^L-T^&^o EI20lr«, €-SB^/^^ — > 2 4 4 , 2 4 50 
***IStJ]g/^ — >2±lCt^T^-5^, ^:XCDSH^/n°^— >a*8MB/^ — > 2 ±\zm&m 50 
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[0 15 6] 
[0 1 5 7] 

s^BJ-T-So 0 2 lf'^-Tct^fC, JE«»^l 0 Oc^-L^/IbV^ — >2. ^-^^-g-^ig^ 
I#ttW7^^2 4 1, 2 4 2. Rt^S-BESS/^ — >«Snt^5, EI 2 1 f~ 
*3Vi-C0 2 0 £|igC^**#^£ttb*:ff/9T«, 0 2 0 ilWlU^fESrW-r-SM^-If^^o 
[0158] 10 
mm./*? — >2 6 \ t:mmn? — >2 6 2til ALte^Mg&^JtoTiSD. St#:5EfiaB 

£ov>Tttia»/^— > 2 6 i /^TsgEH. mfie^?—>2^mmmmm. mm.^?—> 

2 6 2 7^-hJSIE&l£:&-^Tl^T. S^dagil-T d < LTl^. Hfllte, iE^/^ 
37 — > 2 6 1 iiSE^/^ — >2 4 4, gE^it/^ — >2 6 1 £IB&I/^ — >2 6 3 

[0159] 

02 i fc^TSE^jtc^v^Tfe, tuiE0i 7 iz^isfcMf$.zimM&<DmM&m-r2>o 

[0160] 

mffsnsE^)^7 , N^M}c*3H-?>> $ <b\zm<Dmwm\z~D^-cm2 2 tca^RTt' 20 

@2 2II^5(', §I^lfIWIR7^;^3 1 0, 3 2 0S 

%L~7-( 3 0 9 ?£tfi£LTV^„ 
[0161] 

m^^^m^mm^mm^ ^ 3 1 o«. 3o©§idt3h, 312. 313 

<fc-£-ne&#Etr<&S#tSS3 14. 3 15 tf«filtSnT^5. ftT, cfi&cD I DT 3 1 

i iz&tfz>— ^<Dmmmfi^wmiffi^~?:$>z>xti%ft^-3 3 0 i:M$nt*3 0. 1 dt3 
1 1 ©te^omjffiJt^T— xfflijcDSE^/N°^— > 3 4 0 ct^snxv^. 7— x#j 

<DSE^/N°^ — >3 4 0te. -ecDM^'J^^BT — XtC^^-r^fe^O^T — X/t«y K3 4 
1 . 3 4 2 t^-tl-ftlftlHlSnT^*. 30 
[0 1 6 2] 

W©IDT3 l 1©S#J (^ttSIBi&oeafcJfrrSjKiitt^Jfc) (c^tx^nSES^ 

n^c^- IDT312, 3 1 311 flafn© IDT312, 313 (£>— COmUtmWBrWB. 
|^;^->^LT^7-X; , !yh*3 4 3 < 3 4 4 IC^n^njgSsc £ tlX V> <5 » 

n^'n^) idt312> 313 coKnmiiu^m^o^^mmm^ w^bm^-c )v& 3 
0 9 (DWtw^^zm^^^mm/*?— > 3 6i, 3 6 2 fz^e-n^ntg^^n-c^-So 

[0163] 

psmhk, m^-^^m^mwnmm^ ^ 3 2 on 3^©§idt32i, 322 

. 3 2 3 £:>R#t£§3 2 4. 3 2 5 i:Tr^fie$nxi^-5= ^bT, "^^O I DT 321 
Un? — >3 6 3. 3 6 4 ^^>bX^F«^^-trab-g>€-fctS^^^3 5 1 . 3 5 2 ll^tl^tl 
[0 1 6 4] 

$e>{3. I DT 3 2 1 CDS*f#J-e$>'5fiil^'CDfi»g75^^-«MtClS^$nTV^o C«L 
-e. I D T 3 2 1 ©S^#J(i, flftlC/iotl^^ ^t e koT(i^7>FiCjti 
-r*#}^&fTO"C"b«fcV>- ■fffetf) I DT 3 2 1 (Z>Mfi!lk:8E«2*lfc€r I DT 3 2 2 

. 3 2 3H ^tvrtlcD IDT322. 323 (DH-#J<hfc^— ^(D^&ffiMfB^^&iB^/t^ 
— >3 8 2. 3 8 3^bT7-X/tyH3 4 6, 3 4 5 tC^tl^ntHMSnTl/^o ^ 
O. ^-tlftl© I DT3 2 2, 3 2 3 (DS^Jtfc^ffil^cD^-milfBte. 3^tt^®&^-r 

;w^3 o 9 <Dt&&i&mzmi<* > 3 62. 3 6 1 t^n^tu^^n-rt^ 50 
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o #ge^/^ — > 3 6 1, 3 6 2(1 ^-tl^n, T— X/t .y H 3 4 1 t7-^y F 3 4 

2 t$gibT^-5SH^A^->3 4 0 t^ILT^'S. iI/^->3 6 1, 

3 6 211 — >3 4 0 <b«^W^^^L/cS:^^=fc^{3@e^N°^ — >3 6 1 , 3 6 2 

(DTffitzffim/*?— >2 a&j&j&zn. iBH/^^— >3 4 o i^s-ti-en^Mbxt/^o * 

— >3 6 1, 3 6 2 t7- iz(Dffl\zm±-?Z>F?M^m$:&ll$.-C^ Z>* dtllCcfcD, 

nznr^vkmffittiy )v& 3 0 9<Dmmi$Mft<nfcM!&vk&?kW-?z>z\iz&-e^z> a 

[0165] 

Z\<D&^tS.&te.iBiWWL-7 4 3 0 9cD^M^(3fflt/^IH^/\°^ — >3 6 1, 
3 6 2 £7 — Xg2m?&-5IE^/N°^ — >3 4 0 ^tl^tl. Z>mMlZ-? 10 

310 i:^is-er^ig^^#tt^®^7^;u^ 320 ^axHjKtawsj&Ea* 

o 

[0166] 

SB^/N°^ — >3 6 3, 3 6 4 0D~F®lCH mmn5> — > 2 b^M$flT^5, 
Z\(Dtz-tb. ^-IH^/N°^ — >3 6 3, 3 6 4H Jfcf5f®S^i«t/>ffi«^l£f;i}g-r ^ d 

i^/cCl/^CD-Tr, — >3 6 3 izffim/^? — >3 6 4 iCDfifllCA^^jMM^rf&M-r 

2>3:£:J&*-C€f£>. dCOiH^/^^ — >3 6 3 «tS2^/N°^ — >3 6 4 iiGDRmciA^^jffi^Mte 
, VSWRllI^i^#i5©T", dCO J; e> fefgjgtct"^ ~ £:(3ck 9 ^rfgCDB&SSrE! 20 

[0167] 

BI2 3 (a) %.Z$m2 3 (b) fd^Tek 5 f£, *^ga^(Z>SIJ£<Dm±:^^Tf <fc d ^cd 

#ttSW7^c;i/^3 0 l&Sto *^SE<^^^<^l^ B J"Cr«, W-CDMAffiffl§{gffl7 
^;i/^*^J{3ioXl5£Bj^fToXVi<o 1212 3 (a) (d^o^^^lS©f®^X - XT(£>$t® 
0S02 3 (b) fC^-To 
[0168] 

BE11S 1 0 0 Oill, m 1 (Dmfc^? — >, fH2 CDagf*:/^ — >, «f Jjg/^ ^ — > 2 
^StlTViS. El 2 3 (a) <^M® {C^T^M:73fa<£>teSITOll ffillSlOO^ 30 
IfeTit^t, #J*J;£I2I2 3 (b) {c^-TJ:-5(c, Tfr^miz. EE«S1£ 1 0 0 , fH 1 
CO^#:yl^ — >i bTOO, mmn^ — > 2 , W.2 (DmWr^5> — > £: & o T <, 
lOOULi Ta0 3 #^lT> ^©i&ai&Tj ft!3:X$47jfR], y h^«Yffi|nI^3 

8. 5° TSI). ^l©ii#:;t^->liliJpl 8 0nm©7^5^9AjMl?*€>„ IstJig 
n? — >2«l^j?2 MmW^'J^^ Hlt'SI). $i§2 (DmW^P — >Ji-ja»J8ST?& 9 . 
TI»2 0 0 nm©z7PAii, _LJB£W#- 1 1 4 0 nm©7;P$r"7AiIffe 

[0169] 

0 2, #t4^MtS^«^2 0 3, 5lttSI^»2 0 4, SEi/^->2 0 5, 2 0 40 
[0 17 0] 

^ig-^*ig^M#tt^®&^^;p^ 2 o 2 n ^®&e^73i^(cfaox, R*r«g2 0 7 

, IDT208, IDT209, IDT210, SM§§2 1 1 £rM^-5 CI cfc (C=fc D 
n-CVi^). BI2 3 (a) SrJE^xt^^cka (C, IDT20 8 iIDT2 09 iiCDfMI, 
UU DT 2 0 9 t I DT 2 1 0 i^(DmW^O^nM^(D\f.-j^- (E12 3 (a) <D 2 1 2 £l 2 

1 3 t©M) & I DT<Dm<Dffift<£<01%< I^T33<9, $ DT - I DTFIIS^© 

I DT0tfi©g)O . 5 fg£-r /m^zSi bX^fctJ-r^>^^lwcfc^>Jl^ 
£®^bT^-5. 3HI*SJS*fi-f 2 0 311 MM£§2 14, IDT215, SS*8S 2 1 

6 zimftimmtiLoyfcmjjfaizm^&^tztzj: vm-f&znT^&o m^^m^^M^ 2 0 4 50 
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«, SM§s2 17, IDT 2 1 8, KM%s2 1 9 Sr^tt^ffi^CoeiS^f^^M^-S Z <h \Z 
[0171] 

^MiSfi^w.^nA 1 2, ^-oDtecDffiMm^tf^^Tr^s^iss^^-n^nA 1 1, 

3SX>PS : 29. 8 A I 1 

I DT« (208, 209, 21 0 COM) : 3 6 (4) / (4) 46 (4) / (4) 3 

I DTigfiA II: 2. 8 8 At m, AI2:2. 72/im 10 
(A I lttb?75 1 ^<bT^l^, A I 2 ttfcT >y^^^5< 
S£t§§J&fi A R : 2 . 8 9 u m 
JRS«g*8c : 2 2 0 * 

I DT- I DT^PS : 

$E:R A I 1 <t A I 2 ©Wffijf fCtfc^tlfcilBraif :0. 25AI1 + 0. 25AI2 
i£ftA I 2<D«»gf3^Stl^:®m : 0. 5 OA I 2 

I DT-K#tSglHJHB : 0. 5 5AR 

IDTduty : 0. 60 
SWigd u t y : 0. 6 0 

Ei2 3 (a) (c^^-os, frti-c^&o 20 

[0172] 

2 5Ptt*®iS*ig^ 2 0 3, 2 0 4<DWmfctitmz-Z>l**-CY£&CF<D&Q-e&Z> 

0 1112 3 (a) tC^TWU IS^^d^iO fe'M<ffi^nT^5. 
3S^"I§ : 3 2 . 4 A I 

1 DT« : 2 4 0 

I DTjSfiRrJS^^fiA 1:2.8 5 ixm 
JR*t»*Sfc : 3 0 * 

1 DT-KS*gg|fflHS : 0. 5 OAR 

|g2CDj»#:A^ — >\zX-oT:. ll©A*/t7h*2 2 0, fg 2 COXti/t v H 2 2 1 , fg 

2 CDtB^7/N°^ H 2 2 2 , fg 2 OfctJ^/l \y K 2 2 3 , €-IE&fi/\°^ — > 2 2 4 ~ 2 2 7 30 

[0173] 

WM^ — >2 0 5te, A^7/N°^ K2 2 0iIDT2 0 9 ii^^mW^JSil^-BrXV^ 
o MB&|/^ — >2 0 6 «, Xt}^y h*2 2 1tIDT2 0 9 <h ^m^CWdaSil^ i*-Ct/>^ 
o KMS/t^ — >2 2 4«, tB^7/t^ b* 2 2 2 i I DT 2 15 <t itT^^ 
. SBi/^->2 2 5}l IDT2 1 5i§I DT2 0 8> 2 1 0 tStg«t:iI$t 
SH^/^^ — > 2 2 6 te, IDT2 1 8i§IDT2 0 8, 2 1 Oi^t^WHi 
i!$-t±-Ct^<g>„ I2^/N°^ — > 2 2 7S, iti^/V;/ F 2 2 3 <h I DT 2 1 8 £ ^m^S^ag 

[0174] 40 

Z ZT:\ &mm/^? — > 2 2 5 , 2 2 6 tt— 8Bj&*SMH/^ — > 2 CD JrfC® o X*5 D , -t 
C0BP^-e«EE*S1S 1 0 0 tS-SBiH^^ — >2 2 5, 2 2 6 #*it:^teJgfefeUT^£j:^. £ 
fe, BH^/t^ — >2 2 5 teSE&l/\°^ — > 2 0 5 £— 3xffc3£^gB 
«, SE«§I/N°^ — >2 0 5**^ 1 <Dm&rt& — >^«=>&£TJSgE^, ItfJigA;? 7 — > 2 

gH^A^ — >2 2 5/5^2CO^#:/\°^ — >^e>/j:?)-hSS3^<h7 t j:oTViX, SH^ 
— >2 2 5 <hgB^/^ — >2 0 5 <h ^*3Sli(Cagil-r-5) CI < 3£M£ ttt^, 
[0 17 5] 

gH^/\°^ — > 2 2 6 tt— gUTrSB^/^^ — > 2 0 6 iixLi^^cmU^WZ)^. 
fgfflHw^^Tfc, ge&U/t^ — >2 0 6#*fi§l <Dmftrt& — >rt^ £>T/HB$I, *afflg/\°3? 
— >2*<JSWI*fiiI»ffl!, — > 2 2 6*^2 C0i®#:/^^ — >^e»^-5_h*SH^i:^o 50 
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[0176] 

(D_hf;i®oT33 9, -€-<7>B|5^Ttt£E«S« 1 0 0 t t±5^it^CD^n^i2^/N°^ — > 2 2 5 
[0177] 

— >2 o 5s^a*/17 K2 2 o £ttit>m*%(Dmnz>mm^?—> 2 2 5 twwfciA-s* 
jEffisisi 0 0 t.mtii3*£<z>mtv£>mmrt?—> 2 2 6^\s.mms»\^x^u^o 

[0178] 

■twttb* mm&&M : ?-gmte&m&i7 * fr? 2 0 1 cDA^f^wjn^n^gB^/^ 

— >2 0 G&XfiXllKv H2 2 1 <hffi77{fi^<£^n£gHg!l/N 0 ^ — > 2 2 6 £<D|H!tCA<5«F 
[0 17 9] 

[0 1 8 0] 

JifBcD^MCD^-^M^fBK^itfflg/^^ — >2 £ LTfl 4^ U -f 5 HK^T'B. Xt}?^^ 20 

&-C£>Z>o J^fBir^ >y ^imiUXte, Si0 2 , SiN, A 1 2 O 3 ;0^f <=>*l-2> 0 
[0181] 

S^T, i2 4Mb&d^. *§ei3H<0?|M4^®i£:7W ^ri^tK L.fc®{f ^ 6 0 0 
(COt^XI^BJT^). -hfESlM$S 6 0 0 Sf £?t5 Ix->— A#J (RxffliJ) iLT> T> 
rt6 0 1, 7>ft*lS5/RFTop7^;^6 0 2, 7>76 0 3> RxI&PbI^ 
6 0 4, 5 3="tr6 0 5, 1 s t I ¥Z>-( )V9 6 0 6, ^^1t6 07, 2 ndIF7^ 
608, 1 s t 4- 2 n d □— tJ )Vly>-\l^r^ if 6 1 1 , TCXO (temperature comp 
ensated crystal oscillator (ift&fciflt£!7K£i9gjglg) ) 6 1 2, 5Wf^6 1 3, □— 30 
t>)V~7^ )VZ 6 14 ^ffix.XtSfiK$tlXt/^o Rxtf B l7^M 6 0 4^6>^3r+>-6 0 5 
'Mi, EI2 4{C-*^Tf^U7Ccfce>(C, A^>Xtt£^^T^7c^fC^¥ : ®HH^§-^Ti2i{s 

[0182] 

JbfEllfM 6 0 0 &i, mm&ff5 h^>5 y^M (TxM> <hbX, _hf2T>^ 
t60 1 Rr/JtfB7>5^^fflgB/R FT o p7^JW 6 0 2 ^r^fflf ^ i^td, T x I 
F7^M621, 5^6 2 2, T x.%kfiti~7>( 6 2 3, 7>7°6 2 4. *7°762 
5, 7-fVI/-^6 2 6, APC (automatic power control ( £ ifr fcti ;>J f&J W ) 62 7 

[0183] 40 

*LT. ±IH7 >rt*ffl^/R F T o p 7 ^ 6 0 2 , Rx»l7^M6 0 4, 
Txgfl7^M6 2 3 Kite, _hidib^*^SSO^^®JC8BmcD#'t4aMiS^^ fr&tfiff 

[0 1 8 4] 
[0185] 

*&w<Dwmmmwi7* fr?j&z*^n&mi<>rz.mmmte. mm mm.) /^—>^wtn 50 
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fc^it=tD> (.mm >m<^m^mizmm-r^>. mM^^.r^<Dmxm^ 



\zmmx&z>o 
immcoffimzamm 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A piezo-electric substrate, 

The insulating pattern equipped with a dielectric constant smaller than this piezo- 
electric substrate formed on this piezo-electric substrate, 
It has at least the conductor pattern formed on [ one / at least / said piezo-electric 
substrate and ] the insulating pattern, 

In the part which the circuit patterns which have potential different mutually [ said 
some of conductor patterns constitute the comb mold polar zone, and a part of 
residual part constitutes a circuit pattern respectively, and ] counter by flat- 



surface directional vision, 

The surface acoustic wave filter characterized by forming some of one [ at least ] 
circuit patterns [ at least ] on said insulating pattern. 
[Claim 2] 

Said conductor pattern, 

The surface acoustic wave filter according to claim 1 which flows with the 1st 
conductor pattern with which it is formed on said piezo-electric substrate, and a 
part forms the comb mold polar zone, and said conductor pattern of 1 , and is 
characterized by including the 2nd conductor pattern with which the part is 
formed on said insulating pattern. 
[Claim 3] 

A piezo-electric substrate, 

The first conductor pattern with which it is formed on this piezo-electric substrate, 
a part forms the comb mold polar zone, and at least the part forms the first circuit 
pattern among residual parts, 

The insulating pattern formed on said piezo-electric substrate and said first circuit 
pattern, 

It is formed on said piezo-electric substrate and said insulating pattern, and at 
least a part forms the second circuit pattern, and it has said first conductor 
pattern and the second conductor pattern which has flowed, 
In the part which the circuit patterns which have mutually different potential with 
the first circuit pattern and second circuit pattern counter by flat-surface 
directional vision, 

While some of one [ at least ] circuit patterns [ at least ] are formed on said 
insulating pattern, 

The surface acoustic wave filter characterized by having at least one part which 
said the first circuit pattern and second circuit pattern intersect through said 
insulating pattern. 
[Claim 4] 

It is a surface acoustic wave filter given in claim 1 thru/or any 1 term of 3 



I) J. 

characterized by for one side being a circuit pattern with which an input signal is 
impressed among said circuit patterns with which potentials differ mutually, and 
another side being a circuit pattern with which an output signal is impressed. 
[Claim 5] 

It is the surface acoustic wave filter of the ladder mold circuitry which has the 
serial arm resonator and juxtaposition arm resonator which were formed on the 
piezo-electric substrate, 

An insulating pattern equipped with a dielectric constant smaller than said piezo- 
electric substrate and this piezo-electric substrate formed on this piezo-electric 
substrate, 

It has at least the conductor pattern formed on [ one / at least / said piezo-electric 
substrate and ] the insulating pattern, 

Said some of conductor patterns constitute the comb mold polar zone, and a part 

of residual part constitutes a circuit pattern, respectively, 

The surface acoustic wave filter characterized by forming some circuit patterns 

[ at least ] on said insulating pattern. 

[Claim 6] 

It is the surface acoustic wave filter of the ladder mold circuitry which has the 
serial arm resonator and juxtaposition arm resonator which were formed on the 
piezo-electric substrate, 

Said piezo-electric substrate and the first conductor pattern with which it is 

formed on this piezo-electric substrate, a part forms the comb mold polar zone, 

and at least the part forms the first circuit pattern among residual parts, 

The insulating pattern formed on said piezo-electric substrate and said first circuit 

pattern, 

It is formed on said piezo-electric substrate and said insulating pattern, and at 
least a part forms the second circuit pattern, and it has said first conductor 
pattern and the second conductor pattern which has flowed, 
While some of one [ at least ] circuit patterns [ at least ] are formed on said 
insulating pattern, 



The surface acoustic wave filter characterized by having at least one part which 
said the first circuit pattern and second circuit pattern intersect through said 
insulating pattern. 
[Claim 7] 

Said a part of second circuit pattern is a circuit pattern which flows through 
ground pads directly, 

Said circuit pattern is a surface acoustic wave filter according to claim 6 
characterized by intersecting said first circuit pattern through said insulating 
pattern. 
[Claim 8] 

Said circuit pattern is a surface acoustic wave filter given in claim 5 thru/or any 1 
term of 7 characterized by forming these some circuit patterns [ at least ] on an 
insulating pattern in parts other than the circuit pattern which flows through 
between a ground pad and juxtaposition arm resonators. 
[Claim 9] 

A surface acoustic wave filter given in claim 5 thru/or any 1 term of 8 
characterized by being the multiple filter with which two or more filter elements 
were formed on one piezo-electric substrate. 
[Claim 10] 

It is the surface acoustic wave filter of the lattice mold circuitry which has the 
serial arm resonator and grid arm resonator which were formed on the piezo- 
electric substrate, 

An insulating pattern equipped with a dielectric constant smaller than said piezo- 
electric substrate and this piezo-electric substrate formed on this piezo-electric 
substrate, 

It has at least the conductor pattern formed on [ one / at least / said piezo-electric 
substrate and ] the insulating pattern, 

Said some of conductor patterns constitute the comb mold polar zone, and a part 

of residual part constitutes a circuit pattern, respectively, 

The surface acoustic wave filter characterized by forming some circuit patterns 
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[ at least ] on said insulating pattern. 
[Claim 11] 

It is the surface acoustic wave filter of the lattice mold circuitry which has the 
serial arm resonator and grid arm resonator which were formed on the piezo- 
electric substrate, 

Said piezo-electric substrate and the first conductor pattern with which it is 

formed on this piezo-electric substrate, a part forms the comb mold polar zone, 

and at least the part forms the first circuit pattern among residual parts, 

The insulating pattern formed on said piezo-electric substrate and said first circuit 

pattern, 

It is formed on said piezo-electric substrate and said insulating pattern, and at 
least a part forms the second circuit pattern, and it has said first conductor 
pattern and the second conductor pattern which has flowed, 
While some of one [ at least ] circuit patterns [ at least ] are formed on said 
insulating pattern, 

The surface acoustic wave filter characterized by having at least one part which 
said the first circuit pattern and second circuit pattern intersect through said 
insulating pattern. 
[Claim 12] 

A surface acoustic wave filter given in claim 1 thru/or any 1 term of 1 1 
characterized by the specific inductive capacity of said insulating pattern being 
less than four. 
[Claim 13] 

Said insulating pattern is a surface acoustic wave filter given in claim 1 thru/or 
any 1 term of 12 characterized by consisting of resin. 
[Claim 14] 

A surface acoustic wave filter given in claim 1 thru/or any 1 term of 13 
characterized by the thickness of said insulating pattern being 0.5 micrometers or 
more. 
[Claim 15] 



The specific inductive capacity of said piezo-electric substrate is a surface 
acoustic wave filter given in claim 1 thru/or any 1 term of 14 characterized by 
being 20 or more. 
[Claim 16] 

Said piezo-electric substrate is a surface acoustic wave filter according to claim 
15 characterized by consisting of either LiTa03, LiNb03 and Li2B 407. 
[Claim 17] 

A surface acoustic wave filter given in claim 1 thru/or any 1 term of 16 
characterized by the center frequency of a passband being 500MHz or more. 
[Claim 18] 

A surface acoustic wave filter given in claim 1 thru/or any 1 term of 16 
characterized by the center frequency of a passband being 1GHz or more. 
[Claim 19] 

A surface acoustic wave filter given in claim 1 thru/or any 1 term of 4 
characterized by having a balanced signal terminal and an unbalance signal 
terminal while said surface acoustic wave filter has balanced - unbalance 
conversion function. 
[Claim 20] 

The surface acoustic wave filter according to claim 19 with which one [ at least ] 
circuit pattern is characterized by being formed on said insulating pattern among 
the circuit pattern connected to said balanced signal terminal, and the circuit 
pattern connected to said unbalance signal terminal. 
[Claim 21] 

The transmitter characterized by carrying the surface acoustic wave filter of a 
publication in claim 1 thru/or any 1 term of 20. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the suitable surface acoustic wave filter for the band 
pass filter of transmitters, such as a cellular phone, with which the transmission 
characteristic has been improved, and the transmitter using it. 
[Background of the Invention] 
[0002] 

Conventionally, in small transmitters, such as a cellular phone, many band pass 
filters which make a passband frequency within the limits of dozens of MHz - 
several GHz are used. The surface acoustic wave filter which can be 
miniaturized can be mentioned as an example of the above-mentioned band 
pass filter. 
[0003] 

As shown in drawing 25 , the surface acoustic wave filter 500 forms the filter 
element 504 along the surface wave propagation of the piezo-electric substrate 
100 by putting a reflector (reflector) 510, the comb mold polar zone 501 , the 
comb mold polar zone 502, the comb mold polar zone 503, and a reflector 51 1 in 
order. Each comb mold polar zone 501-503 is electrical signal-surface wave joint 
converters (it is described as Inter Digital Transducer and Following IDT) which 
have the **** comb mold electrode put mutually in between here. 



[0004] 

Moreover, on the piezo-electric substrate 100, each circuit patterns 525-530 for 
the input pad 520, the output pad 521, and each touch-down pads 522, 523, and 
524 being formed, respectively, and making it flow through each IDT 501-503 
and each pads 520-524 electrically, respectively are formed, respectively. 
[0005] 

here - every - IDT 501-503, each reflectors 510 and 511, each pads 520-524, 
and the conductor with which each circuit patterns 525-530 were altogether 
formed on the piezo-electric substrate 100 - it is the pattern of a thin film. 
[0006] 

If an electrical signal is impressed to the input pad 520 of the surface acoustic 
wave filter 500, a surface wave will be excited by IDT501 and IDT503, the 
standing wave of a surface wave will occur to the field containing IDT501 , 
IDT502, and IDT503 which were inserted into the reflector 510 and the reflector 
51 1 , and output potential will occur in the output pad 521 because IDT502 
transforms the energy of this standing wave into an electrical signal. Since the 
transfer characteristic in case [ each ] IDT 501-503 changes an electrical signal 
and a surface wave has frequency characteristics, the surface acoustic wave 
filter 500 shows a bandpass property. 
[0007] 

every for an input to the inside of the sound truck with which the surface acoustic 
wave filter 500 shown in drawing 25 was inserted into each reflectors 510 and 
51 1 - it is the vertical joint resonator mold surface acoustic wave filter which 
carries out the concatenation array of IDT 501 and 503 and IDT502 for an output 
acoustically. However, as a surface acoustic wave filter, the class of a horizontal 
joint resonator mold, a transversal mold, a ladder mold, lattice mold, etc. is 
mentioned besides a vertical joint resonator mold. 
[0008] 

any surface acoustic wave filter of a class -- IDT and a circuit pattern - a piezo- 
electric substrate top - a conductor - it consists of forming as a thin film pattern, 



and the bandpass property has been acquired using electrical signal-surface- 
wave conversion of IDT having frequency characteristics. 
[0009] 

Moreover, inserting the insulator of Si02 grade in between is indicated so that 
some each circuit pattern [ at least ] may be made to cross in two levels mutually 
for the miniaturization of a surface acoustic wave filter (see each patent 
reference 1 thru/or 5). 

[Patent reference 1] JP,5-167387,A (a open day: July 2, 1993) 
[Patent reference 2] JP,5-235684,A (a open day: September 10, 1993) 
[Patent reference 3] JP,7-30362,A (a open day: January 31, 1995) 
[Patent reference 4] JP,2000-49567,A (a open day: February 18, 2000) 
[Patent reference 5] JP,2000-138553,A (a open day: May 16, 2000) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0010] 

The parasitic capacitance formed between each circuit pattern formed on the 
piezo-electric substrate as a factor which worsens the above-mentioned 
conventional surface acoustic wave filter shape is mentioned. Since the parasitic 
capacitance formed between the circuit pattern with which an input signal is 
impressed, and the circuit pattern which an output signal generates serves as a 
current bypass path from an input signal terminal to an output signal terminal, 
whenever [ to the signal of the passband periphery wave number / oppression ] is 
worsened. 
[0011] 

In the surface acoustic wave filter which used much IDT(s) especially, while the 
circuit patterns which connect IDT(s) increase in number, when whenever 
[ covering ] increase-izes and it is easy to generate parasitic capacitance, 
enlargement is invited. 
[0012] 

Moreover, it sets in a surface acoustic wave filter with balanced - unbalance 



conversion function of as [ an input or whose an output is an unbalance signal / 
whose another side is a balanced signal ]. The parasitic capacitance between the 
circuit pattern with which an unbalance signal is impressed, and the circuit 
pattern with which a balanced signal is impressed Since it becomes the current 
inflow path in which the unbalance signal of the inphase said amplitude flows, to 
each two balanced signals which must become the opposite phase said 
amplitude mutually essentially, the common mode signal included in each 
balanced signal is made to increase, and it becomes the cause of worsening 
unbalance. 
[0013] 

As stated above, especially the parasitic capacitance formed between each 
circuit pattern which has mutually different potential brings about a bad influence 
to the property of a surface acoustic wave filter between each circuit pattern. 
Since parasitic capacitance becomes large especially when piezo-electric 
substrates, such as LiTa03 to which especially specific inductive capacity 
exceeds 20, LiNb03, or Li2B 407, are used, a bad influence is remarkable. 
Moreover, since the current which flows through parasitic capacitance becomes 
large so that a frequency becomes high, a bad influence is as large as the 
surface acoustic wave filter which makes a high frequency a passband. 
[0014] 

The purpose of this invention is offering a surface acoustic wave filter with the 
small parasitic capacitance formed between each circuit pattern, and offering the 
big surface acoustic wave filter of whenever [ outside a passband / signal 
oppression ]. Moreover, the unbalance of a balanced signal is offering a good 
surface acoustic wave filter with an unbalance-balance conversion function. 
[Means for Solving the Problem] 
[0015] 

In order that the surface acoustic wave filter of this invention may solve the 
above technical problem, a piezo-electric substrate, The insulating pattern 
equipped with a dielectric constant smaller than this piezo-electric substrate 



formed on this piezo-electric substrate, It has at least the conductor pattern 
formed on [ one / at least / said piezo-electric substrate and ] the insulating 
pattern. In the part which the circuit patterns which have potential different 
mutually [ said some of conductor patterns constitute IDT, and a part of residual 
part constitutes a circuit pattern, respectively, and ] counter by flat-surface 
directional vision It is characterized by forming some of one [ at least ] circuit 
patterns [ at least ] on said insulating pattern. 
[0016] 

When some conductor patterns are formed on an insulating pattern according to 
the above-mentioned configuration, since the conductor pattern formed on the 
insulating pattern does not contact the piezo-electric substrate of a high dielectric 
constant directly but is held on a piezo-electric substrate on both sides of the 
insulating pattern of a low dielectric constant in between from a piezo-electric 
substrate, it can reduce the parasitic capacitance between other conductor 
patterns with the above-mentioned insulating pattern. The above-mentioned 
parasitic capacitance becomes so large that the dielectric constant of a piezo- 
electric substrate is high. 
[0017] 

For example, each conductor pattern with a width of face of 20 micrometers 
separates spacing of 20 micrometers mutually. In parallel on the piezo-electric 
substrate of LiTa03, when having stood in a line face to face by flat-surface 
directional vision, by for example, the thing for which conductor pattern of one of 
the two is formed on an insulating pattern called a resin pattern with a specific 
inductive capacity [ 2 ] and a thickness of 1 micrometer The parasitic capacitance 
formed between each two conductor patterns By being able to decrease to 
abbreviation 1/2 compared with the case where an insulating pattern is excluded, 
and forming both each conductor pattern, respectively on an insulating pattern 
called a resin pattern with a specific inductive capacity [ 2 ] and a thickness of 1 
micrometer The parasitic capacitance formed between each two conductor 
patterns can decrease to 3 by about 1/, when there is no insulating pattern. 



[0018] 

Moreover, with the above-mentioned configuration, since some of one [ at least ] 
circuit patterns [ at least ] were formed on the insulating pattern in the part which 
the circuit patterns in which parasitic capacitance is easy to be formed, and from 
which potential differs mutually counter in flat-surface directional vision, the 
above-mentioned parasitic capacitance can be reduced more effectively. 
[0019] 

Thereby, the above-mentioned configuration can avoid degradation of the 
transmission characteristic of the fall of whenever [ outside a passband / 
increment / in the insertion loss in a passband /, and oppression (especially high- 
frequency side) ] (magnitude of attenuation) resulting from the above-mentioned 
parasitic capacitance, and can improve a transmission characteristic. 
[0020] 

In the above-mentioned surface acoustic wave filter, said conductor pattern flows 
with the 1st conductor pattern with which it is formed on said piezo-electric 
substrate, and a part forms IDT, and said conductor pattern of 1 , and may be 
formed from the 2nd conductor pattern with which the part is formed on said 
insulating pattern. 
[0021] 

In order that other surface acoustic wave filters of this invention may solve the 
aforementioned technical problem A piezo-electric substrate and the first 
conductor pattern with which it is formed on this piezo-electric substrate, a part 
forms IDT, and at least the part forms the first circuit pattern among residual 
parts, The insulating pattern formed on said piezo-electric substrate and said first 
circuit pattern, It is formed on said piezo-electric substrate and said insulating 
pattern, and at least a part forms the second circuit pattern. It has said first 
conductor pattern and the second conductor pattern which has flowed. And with 
the first circuit pattern and second circuit pattern In the part which the circuit 
patterns which have mutually different potential counter by flat-surface directional 
vision, while some of one [ at least ] circuit patterns [ at least ] are formed on said 



insulating pattern It is characterized by having at least one part which said the 
first circuit pattern and second circuit pattern intersect through said insulating 
pattern. 
[0022] 

Since it has at least one part which said the first circuit pattern and second circuit 
pattern intersect through said insulating pattern according to the above- 
mentioned configuration An interlayer insulation film and the 2nd conductor 
pattern for the insulating pattern which has a dielectric constant smaller than the 
1st lower layer circuit pattern and a piezo-electric substrate for the 1st conductor 
pattern as the 2nd upper circuit pattern Using the grade separation of each circuit 
pattern, by arranging each circuit pattern on a single flat surface, the occupancy 
area (projected area in the thickness direction of a piezo-electric substrate) of 
each circuit pattern can be reduced, and it can miniaturize. 
[0023] 

Moreover, in the above-mentioned configuration, it is the first circuit pattern and 
second circuit pattern, and since the circuit patterns which have mutually different 
potential formed some of one [ at least ] circuit patterns [ at least ] on said 
insulating pattern in the part which counters by flat-surface directional vision, as 
mentioned above, parasitic capacitance can be reduced more effectively. 
[0024] 

Thereby, the above-mentioned configuration can avoid degradation of the 
transmission characteristic of the fall of whenever [ outside a passband / 
increment / in the insertion loss in a passband /, and oppression (especially high- 
frequency side) ] (magnitude of attenuation) resulting from the above-mentioned 
parasitic capacitance, and it can miniaturize it while it can improve a transmission 
characteristic. , 
[0025] 

In the above-mentioned surface acoustic wave filter, one side is the circuit 
pattern with which an input signal is impressed among said circuit patterns with 
which potentials differ mutually, and, as for another side, it is desirable that it is 



the circuit pattern with which an output signal is impressed. 
[0026] 

If the parasitic capacitance between the circuit pattern with which an input signal 
is impressed, and the circuit pattern with which an output signal is impressed for 
another side is reduced according to the above-mentioned configuration, since 
the current which flows into an output signal terminal via parasitic capacitance 
from an input signal terminal will decrease, whenever [ outside the passband of a 
surface acoustic wave filter / signal oppression ] can enlarge. 
[0027] 

In order that the surface acoustic wave filter of further others of this invention 
may solve the aforementioned technical problem It is the surface acoustic wave 
filter of the ladder mold circuitry which has the serial arm resonator and 
juxtaposition arm resonator which were formed on the piezo-electric substrate. 
Said piezo-electric substrate, The insulating pattern equipped with a dielectric 
constant smaller than this piezo-electric substrate formed on this piezo-electric 
substrate, It has at least the conductor pattern formed on [ one / at least / said 
piezo-electric substrate and ] the insulating pattern. Said some of conductor 
patterns constitute IDT, a part of residual part constitutes a circuit pattern, 
respectively, and it is characterized by forming some circuit patterns [ at least ] 
on said insulating pattern. 
[0028] 

In order that the surface acoustic wave filter of further others of this invention 
may solve the aforementioned technical problem It is the surface acoustic wave 
filter of the ladder mold circuitry which has the serial arm resonator and 
juxtaposition arm resonator which were formed on the piezo-electric substrate. 
Said piezo-electric substrate, The first conductor pattern with which it is formed 
on this piezo-electric substrate, a part forms IDT, and at least the part forms the 
first circuit pattern among residual parts, The insulating pattern formed on said 
piezo-electric substrate and said first circuit pattern, It is formed on said piezo- 
electric substrate and said insulating pattern, and at least a part forms the 
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second circuit pattern. And while having said first conductor pattern and the 

« 

second conductor pattern which has flowed and forming some of one [ at least ] 
circuit patterns [ at least ] on said insulating pattern It is characterized by having 
at least one part which said the first circuit pattern and second circuit pattern 
intersect through said insulating pattern. 
[0029] 

So, by having prepared the insulating pattern, the above-mentioned configuration 
can avoid degradation of the transmission characteristic of the fall of whenever 
[ outside a passband / increment / in the insertion loss in a passband /, and 
oppression (especially high-frequency side) ] (magnitude of attenuation) resulting 
from said parasitic capacitance like the above-mentioned, and it can miniaturize it 
while it can improve a transmission characteristic. 
[0030] 

In the above-mentioned surface acoustic wave filter, said a part of second circuit 
pattern is a circuit pattern which flows through ground pads directly, and said 
circuit pattern may intersect said first circuit pattern through said insulating 
pattern. 
[0031] 

With the above-mentioned surface acoustic wave filter, these some circuit 
patterns [ at least ] may be formed on the insulating pattern in parts other than 
the circuit pattern with which said circuit pattern flows through between a ground 
pad and juxtaposition arm resonators. 
[0032] 

In the above-mentioned surface acoustic wave filter, you may be the multiple 
filter with which two or more filter elements were formed on one piezo-electric 
substrate. 
[0033] 

In order that the surface acoustic wave filter of further others of this invention 
may solve the aforementioned technical problem It is the surface acoustic wave 
filter of the lattice mold circuitry which has the serial arm resonator and grid arm 



resonator which were formed on the piezo-electric substrate. Said piezo-electric 
substrate, The insulating pattern equipped with a dielectric constant smaller than 
this piezo-electric substrate formed on this piezo-electric substrate, It has at least 
the conductor pattern formed on [ one / at least / said piezo-electric substrate 
and ] the insulating pattern. Said some of conductor patterns constitute IDT, a 
part of residual part constitutes a circuit pattern, respectively, and it is 
characterized by forming some circuit patterns [ at least ] on said insulating 
pattern. 
[0034] 

So, by having prepared the insulating pattern, the above-mentioned configuration 
can avoid degradation of the transmission characteristic of the fall of whenever 
[ outside a passband / increment / in the insertion loss in a passband /, and 
oppression (especially high-frequency side) ] (magnitude of attenuation) resulting 
from said parasitic capacitance like the above-mentioned, and it can miniaturize it 
while it can improve a transmission characteristic. 
[0035] 

It is desirable that the specific inductive capacity of an insulating pattern is less 
than four with the above-mentioned surface acoustic wave filter. Since according 
to the above-mentioned configuration the difference of specific inductive capacity 
with a piezo-electric substrate can be enlarged and the above-mentioned 
parasitic capacitance can be reduced much more efficiently, a transmission 
characteristic can be improved more effectively. 
[0036] 

As for an insulating pattern, in the above-mentioned surface acoustic wave filter, 
consisting of resin is desirable. According to the above-mentioned configuration, 
since specific inductive capacity of an insulating pattern can be made small to 
about two, the difference of specific inductive capacity with a piezo-electric 
substrate can be enlarged, the above-mentioned parasitic capacitance can be 
reduced much more efficiently, and a transmission characteristic can be 
improved more effectively. 



[0037] 

moreover, a resin raw material liquefied with the above-mentioned configuration - 
- a spin coat - that carry out a spray coating cloth or sheet-like resin sticks **** -- 
etc. - an insulating pattern can be easily formed by carrying out patterning by the 
approach, using a photolithography by using photosensitive resin, after forming 
the layer of resin on a piezo-electric substrate easily. Moreover, even if it uses 
approaches, such as screen-stencil, an insulating pattern can be formed easily. 
[0038] 

Thus, by using resin, formation of an insulating pattern becomes easy. 
Furthermore, about 1 micrometer or the insulating pattern of the thickness 
beyond it can be formed comparatively easily by using resin. 
[0039] 

In addition, when forming an insulating pattern using a ceramic ingredient, there 
are the following problems. The lift-off method and the etching method can be 
mentioned as an approach of forming a thin film pattern (insulating pattern) with a 
ceramic ingredient. 
[0040] 

However, to form the thin film pattern of a ceramic ingredient by the lift-off 
method, it is necessary to form a ceramic ingredient by the high approach of the 
vertical-incidence nature of a membrane formation particle but, and since the 
melting point is generally high, the vacuum deposition method which is the 
representation of the high approach of the vertical-incidence nature of a 
membrane formation particle is difficult for a ceramic ingredient. For this reason, 
the special membrane formation approaches of high cost, such as spatter 
membrane formation which used the collimator, must be used. 
[0041] 

Moreover, although an etching process which does not do damage must be used 
for the front face of the piezo-electric substrate used as the propagation path of a 
surface acoustic wave though a ceramic ingredient is etched when forming the 
thin film pattern of a ceramic ingredient by the etching method, this is also very 



difficult, in case a ceramic ingredient is etched actually, the front face of a piezo- 
electric substrate receives damage, and the property of a surface acoustic wave 
filter is spoiled to some extent. 
[0042] 

As mentioned above, as explained, it is difficult to form the thin film pattern 
(insulating pattern) of a ceramic ingredient by low cost on a piezo-electric 
substrate. Moreover, even if it is able to form the thin film pattern (insulating 
pattern) of a ceramic ingredient on a piezo-electric substrate, when the thickness 
will be hundreds of nm at most, generally especially the specific inductive 
capacity of a ceramic ingredient is difficult to reduce the parasitic capacitance 
produced between each conductor pattern of a solid intersection between each 
conductor pattern since it is large, 4 or more and. 
[0043] 

However, with the above-mentioned configuration, since resin was used for the 
insulating pattern, since specific inductive capacity can form the interlayer 
insulation film of the thickness beyond about 1 micrometer or it in less than 4 
(about [ for example, ] 2) and a small top, with an interlayer insulation film, it is 
avoided that parasitic capacitance to the extent that it becomes the cause of 
property degradation of a surface acoustic wave filter in the solid intersection of 
each conductor pattern is formed. 
[0044] 

With the above-mentioned surface acoustic wave filter, the specific inductive 
capacity of said piezo-electric substrate may be 20 or more. Said piezo-electric 
substrate may consist of either LiTa03, LiNb03 and Li2B 407 in the above- 
mentioned surface acoustic wave filter. Since according to the above-mentioned 
configuration specific inductive capacity, such as LiTa03, LiNb03, and Li2B 407, 
can enlarge the difference of the specific inductive capacity of 20 or more piezo- 
electric substrates and an insulating pattern and the above-mentioned parasitic 
capacitance can be reduced much more efficiently, a transmission characteristic 
can be improved more effectively. 



[0045] 

With the above-mentioned surface acoustic wave filter, the center frequency of a 
passband may be 500MHz or more. In the above-mentioned surface acoustic 
wave filter, the center frequency of a passband may be 1GHz or more. 
[0046] 

The current which flows through parasitic capacitance becomes large, the current 
on which 500MHz or more of center frequency of a passband flows especially 
especially through parasitic capacitance above 1GHz becomes large, and the 
effect will become remarkable, so that the center frequency of the passband to 
be used becomes high according to the above-mentioned configuration. 
Therefore, in the above-mentioned configuration, when it uses for the surface 
acoustic wave filter of the center frequency of the above-mentioned passband, 
the reduction of an inflow of the current through parasitic capacitance to parasitic 
capacitance reduction becomes large, and can acquire big effectiveness 
especially. 
[0047] 

It is desirable that the thickness of an insulating pattern is 0.5 micrometers or 
more with the above-mentioned surface acoustic wave filter. According to the 
above-mentioned configuration, by setting thickness of an insulating pattern to 
0.5 micrometers or more, since parasitic capacitance can be reduced much more 
efficiently, a transmission characteristic can be improved more effectively. 
[0048] 

In the above-mentioned surface acoustic wave filter, said IDT may be set up so 

that it may have balanced - unbalance conversion function. 

[0049] 

According to the above-mentioned configuration, an input signal or an output 
signal is an unbalance signal. In a surface acoustic wave filter with the unbalance 
signal-balance signal transformation function of as [ whose another side is a 
balanced signal ] If the parasitic capacitance between the circuit pattern with 
which an unbalance signal is impressed, and the circuit pattern with which a 



balanced signal is impressed is reduced, in order that the current which flows into 
a balanced signal terminal through parasitic capacitance from an unbalance 
signal terminal may decrease, Whenever [ common-mode-signal oppression ] 
improves and the effectiveness that the unbalance of a balanced signal improves 
is acquired. 
[0050] 

The transmitter of this invention is characterized by carrying the surface acoustic 
wave filter of a publication in above either. According to the above-mentioned 
configuration, since one of the above-mentioned surface acoustic wave filters 
was carried, it excels in a transmission characteristic and a miniaturization 
becomes possible. 
[Effect of the Invention] 
[0051] 

The insulating pattern with which the surface acoustic wave filter of this invention 
is equipped with a dielectric constant smaller than this piezo-electric substrate 
formed on the piezo-electric substrate as mentioned above, It has the conductor 
pattern formed on [ one / at least / said piezo-electric substrate and ] the 
insulating pattern. In the part which the circuit patterns which have potential 
different mutually [ said some of conductor patterns form IDT, and a part of 
residual part forms a circuit pattern, respectively, and ] counter by flat-surface 
directional vision Some of one [ at least ] circuit patterns [ at least ] are the 
configurations currently formed on the insulating pattern. 
[0052] 

So, when the above-mentioned configuration formed at least the part among the 
residual parts of a conductor pattern on the insulating pattern with a dielectric 
constant smaller than a piezo-electric substrate, a part of above-mentioned 
remainder [ at least ] will be in the condition that the insulating pattern was 
inserted a piezo-electric substrate and in between. 
[0053] 

Thereby, the above-mentioned configuration can reduce the parasitic 



capacitance formed between some [ at least ] conductor patterns of the above- 
mentioned remainder, and the conductor pattern of other parts with the above- 
mentioned insulating pattern, and does so the effectiveness resulting from the 
above-mentioned parasitic capacitance that transmission characteristics 
(whenever [ outside a passband / insertion-loss / in a passband / and 
oppression ] etc.) are improvable. 
[Best Mode of Carrying Out the Invention] 
[0054] 

It will be as follows if each gestalt of operation of this invention is explained 

based on drawing 1 thru/or drawing 24 . 

[0055] 

(The first gestalt of operation) 

As shown in drawing 1 and drawing 2 , with the surface acoustic wave filter 200 
concerning the first gestalt of operation, the 1st conductor pattern 1, the resin 
pattern (insulating pattern) 2, and the 2nd conductor pattern 3 are formed on the 
piezo-electric substrate 100. The physical relationship of the perpendicular 
direction to the space of drawing 1 serves as the piezo-electric substrate 100, the 
1st conductor pattern 1, the resin pattern 2, and the 2nd conductor pattern 3 from 
the bottom at order, if the piezo-electric substrate 100 is made into the bottom. 
The piezo-electric substrate 100 is LiTa03 single crystal, and X shaft orientations 
and the substrate cut angle of the surface wave propagation direction are 38.5 
degrees of Y-axis rotations. 
[0056] 

The 1st conductor pattern 1 is the aluminum thin film of 200nm of thickness. The 
resin pattern 2 is the polyimide film of 1 micrometer of thickness. The 2nd 
conductor pattern 3 is the electric conduction thin film of a bilayer, and is the 
Nichrome thin film whose lower layer is the thickness of 200nm, and an 
aluminum thin film whose upper layer is the thickness of 1000nm. 
[0057] 

With the 1st conductor pattern 1 , each vertical joint resonator mold surface 



acoustic wave filters 13 and 14 are formed, respectively with the one terminal 
pair each surface acoustic wave resonators 11 and 12. The 1 terminal-pair 
surface acoustic wave resonator 1 1 is formed along the surface-wave 
propagation direction by arranging the grating mold reflector 31, IDT32, and the 
grating mold reflector 33 in order. The 1 terminal-pair surface acoustic wave 
resonator 12 is formed along the surface-wave propagation direction by 
arranging the grating mold reflector 34, IDT35, and the grating mold reflector 36 
in order. 
[0058] 

As for the one terminal pair each surface acoustic wave resonators 1 1 and 12, 
the design same mutual completely is made. If those detailed design parameters 
are indicated, altogether, a pitch will be 1.06 micrometers and those metallizing 
ratios of each IDT 32 and 35 and each grating mold reflectors 31, 33, 34, and 36 
will be 0.6. Moreover, spacing (pitch of an adjacent electrode finger) of IDT and a 
grating mold reflector is 1.06 micrometers. Moreover, each electrode finger 
decussation width of face of IDT 32 and 35 is 74 micrometers. And each of each 
electrode finger numbers of IDT 32 and 35 is 241 , and each electrode finger 
number of the grating mold reflectors 31 , 33, 34, and 36 is 30. In addition, in 
drawing 1 , the twist is also actually drawn for the electrode finger number few. 
[0059] 

The vertical joint resonator mold surface acoustic wave filter 13 is formed along 
the surface-wave propagation direction by arranging the grating mold reflector 37, 
IDT38, IDT39 and IDT40, and the grating mold reflector 41 in order, and the 
vertical joint resonator mold surface acoustic wave filter 14 is formed along the 
surface-wave propagation direction by arranging the grating mold reflector 42, 
IDT43, IDT44 and IDT45, and the grating mold reflector 46 in order. 
[0060] 

If the design parameter of the vertical joint resonator mold surface acoustic wave 
filter 13 is indicated, the pitch of each grating mold reflectors 37 and 41 will be 
1.09 micrometers, and these metallizing ratio will be 0.57. Moreover, each pitch 



of IDT 38, 39, and 40 is 1.08 micrometers, and those metallizing ratios are 0.72. 
[0061] 

However, as for the metallizing ratio, in three electrode fingers which adjoin other 
IDT(s) in IDT 38, 39, and 40, the pitch is 0.68 by 0.96 micrometers. Spacing 
(pitch of an adjacent electrode finger) of IDT and a grating mold reflector is 1.02 
micrometers. Spacing (pitch of an adjacent electrode finger) of adjacent IDT(s) is 
0.96 micrometers. Each electrode finger decussation width of face of IDT 38, 39, 
and 40 is 90 micrometers. Each electrode finger number of each grating mold 
reflectors 37 and 41 is [ 21 and the electrode finger number of IDT39 of 90 and 
each electrode finger number of IDT 38 and 40 ] 39. In drawing 1 , although the 
twist is also actually drawn for the electrode finger number few, the polarity of the 
electrode finger which adjoins next IDT and a next grating mold reflector is 
expressed correctly. 
[0062] 

If the design parameter of the vertical joint resonator mold surface acoustic wave 
filter 14 is indicated, the pitch of each grating mold reflectors 42 and 46 will be 
1.09 micrometers, and those metallizing ratios will be 0.57. Moreover, each pitch 
of IDT 43, 44, and 45 is 1.08 micrometers, and those metallizing ratios are 0.72. 
[0063] 

However, in each three electrode fingers which adjoin other IDT(s) in IDT 43, 44, 
and 45, a pitch is 0.96 micrometers and those metallizing ratios have become 
0.68. Spacing (pitch of an adjacent electrode finger) of IDT and a grating mold 
reflector is 1 .02 micrometers. Spacing (pitch of an adjacent electrode finger) of 
adjacent IDT(s) is 0.96 micrometers. Each electrode finger decussation width of 
face of IDT 43, 44, and 45 is 90 micrometers. Each electrode finger number of 
each grating mold reflectors 42 and 46 is [ 21 and the electrode finger number of 
IDT44 of 60 and each electrode finger number of IDT 43 and 45 ] 39. In drawing 
1 , although the twist is also actually drawn for the electrode finger number few, 
the polarity of the electrode finger which adjoins next IDT and a next grating mold 
reflector is expressed correctly. 



[0064] 

About IDT43 and IDT45, serial weighting is made in the part which adjoins IDT44. 
It is processing in which form a dummy electrode finger in two produced 
electrode hypodactyly parts after setting to one half the die length of the 
electrode finger which adjoins IDT44, and its next electrode finger, when 
explaining serial weighting, and the two dummy electrode fingers are connected. 
[0065] 

while the vertical joint resonator mold surface acoustic wave filter 13 and the 
vertical joint resonator mold surface acoustic wave filter 14 are formed by the 
mutual almost same design - every - the polarity of IDT 38 and 40 - receiving — 
every - since the polarity of IDT 43 and 45 is set up on the contrary, it describes 
generating the signal of an opposite phase in this amplitude mostly here to the 
same input signal. 
[0066] 

With the 2nd conductor pattern 3, the input pad 15, the 1st output pad 16, the 
2nd output pad 17, each touch-down pads 18-22, and each circuit patterns 51-63 
are formed. 
[0067] 

The circuit pattern 51 is making it flow through the input pad 15 and IDT39 
electrically. The circuit pattern 52 is making it flow through the input pad 15 and 
IDT44 electrically. The circuit pattern 53 is making it flow through the touch-down 
pad 18 and each IDT 40 and 43 electrically. 
[0068] 

The circuit pattern 54 is making it flow through the touch-down pad 19 and IDT38 
electrically. The circuit pattern 55 is making it flow through the touch-down pad 
20 and IDT45 electrically. The circuit pattern 56 is making it flow through the 
touch-down pad 21 and IDT39 electrically. The circuit pattern 57 is making it flow 
through the touch-down pad 22 and IDT44 electrically. 
[0069] 

The circuit pattern 58 is making it flow through IDT38 and IDT32 electrically. The 



circuit pattern 59 is making it flow through IDT40 and IDT32 electrically. The 
circuit pattern 60 is making it flow through IDT43 and IDT35 electrically. The 
circuit pattern 61 is making it flow through IDT45 and IDT35 electrically. 
[0070] 

And the circuit pattern 62 is making it flow through IDT32 and the 1st output pad 
16 electrically, and the circuit pattern 63 is making it flow through IDT35 and the 
2nd output pad 17. 
[0071] 

Here, in the part which appeared, directly, those parts are appeared and formed 
on the resin pattern 2, and they will have estranged [ the piezo-electric substrate 
100 and circuit patterns 58, 59, 60, and 61 do not touch each circuit patterns / 
each other / 58, 59, 60, and 61 of each other, that is, ] them. 
[0072] 

Moreover, the part which appeared on the resin pattern 2 in each circuit patterns 
58 and 59, and a circuit pattern 56 and the touch-down pad 21 serve as a part 
which each conductor patterns which have mutually different potential counter 
mutually by flat-surface directional vision. Furthermore, also in each circuit 
patterns 60 and 61 , and a circuit pattern 57 and the touch-down pad 22, it is the 
same as that of the above. 
[0073] 

What is necessary is to form the resin pattern 2 and just to form the 2nd 
conductor pattern 3 in after an appropriate time by vacuum membrane formation 
and the lift-off method, after, forming the 1st conductor pattern 1 on the piezo- 
electric substrate 100 for example, by the etching method which used vacuum 
membrane formation and a photoresist pattern as the mask although not limited 
especially about the method of manufacturing the surface acoustic wave filter 
200. 
[0074] 

Although not limited especially about the approach of forming the resin pattern 2, 
either, for example it exposes to ultraviolet rays - having (it irradiating) - what 



t 



the solvent was distributed and made liquefied the monomer which carries out a 
polymerization and serves as polyimide By the thing which shade except a part 
for it to apply with a spin coat, volatilize a solvent by baking, reduce a fluidity, and 
leave after an appropriate time as a resin pattern 2 and which is done for 
ultraviolet-rays (letting it pass) exposure over a photo mask Only a part to form 
the resin pattern 2 in can be made to be able to generate polyimide, and the 
resin pattern 2 which consists of polyimide can be formed by carrying out a 
development with the drug solution which flushes the monomer which remained. 
[0075] 

Next, actuation of the surface acoustic wave filter 200 is explained. If an input 
signal is impressed to the input pad 15, an input signal will be impressed to 
IDT39 of the vertical joint resonator mold surface acoustic wave filter 13, and an 
output signal will occur in IDT38 and IDT40. The output signal generated here is 
told to the 1st output pad 16 through the 1 terminal-pair surface acoustic wave 
resonator 11. 
[0076] 

Moreover, if an input signal is impressed to the input pad 15 at it and coincidence, 
an input signal will be impressed at IDT44 of the vertical joint resonator mold 
surface acoustic wave filter 14, and an output signal will occur in IDT43 and 
IDT45. The output signal generated here is told to the 2nd output pad 17 through 
the 1 terminal-pair surface acoustic wave resonator 12. 
[0077] 

The output signal which the vertical joint resonator mold surface acoustic wave 
filter 13 generates, and the output signal which the vertical joint resonator mold 
surface acoustic wave filter 14 generates have the almost equal amplitude, and 
since the phase is an opposite phase mostly, a surface acoustic wave filter 200 
can demonstrate the unbalance-balance conversion function generate each 
balanced signal in the 1st output pad 16 and the 2nd output pad 17, respectively, 
if an unbalance signal is impressed to the input pad 15. 
[0078] 



The bandpass property of the surface acoustic wave filter 200 is mostly attained 
by each vertical joint resonator mold surface acoustic wave filters 13 and 14. The 
one terminal pair each surface acoustic wave resonators 1 1 and 12 are designed 
so that the cutoff region by the side of the RF of the surface acoustic wave filter 
200 may be equipped with antiresonant frequency, and they have the work which 
raises whenever [ in the cutoff region by the side of the RF of the surface 
acoustic wave filter 200 / signal oppression ]. 
[0079] 

Moreover, although an output impedance may shift to capacitive at a passband 
RF side and the adjustment condition of an impedance may worsen in each 
vertical joint resonator mold surface acoustic wave filter 13 and 14 simple 
substances, the one terminal pair each surface acoustic wave resonators 1 1 and 
12 are designed so that it may have an inductive impedance in that frequency 
domain, and it also has the work which improves the adjustment condition of the 
impedance in this frequency domain. 
[0080] 

Here, those parts appear on the resin pattern 2, each circuit patterns 58, 59, 60, 
and 61 with which the output of each vertical joint resonator mold surface 
acoustic wave filters 13 and 14 is impressed are formed, and the piezo-electric 
substrate 100 and each circuit patterns 58, 59, 60, and 61 do not touch directly in 
the part. 
[0081] 

Therefore, the value of the parasitic capacitance formed between the input 
section of the vertical joint resonator mold surface acoustic wave filter 13 and the 
output section is small as compared with the case where there is no resin pattern 
2. That is, the current which flows into the output section through parasitic 
capacitance from the input section of the vertical joint resonator mold surface 
acoustic wave filter 13 is small. 
[0082] 

Similarly the value of the parasitic capacitance formed between the input section 



and the output section of the vertical joint resonator mold surface acoustic wave 
filter 14 is also small as compared with the case where there is no resin pattern 2, 
and the current which flows into the output section through parasitic capacitance 
from the input section of the vertical joint resonator mold surface acoustic wave 
filter 14 is small. 
[0083] 

Since the current which flows into the output section through parasitic 
capacitance from the input section of the vertical joint resonator mold surface 
acoustic wave filter 13 becomes small and the current which flows into the output 
section through parasitic capacitance at coincidence from the input section of the 
vertical joint resonator mold surface acoustic wave filter 14 becomes small, while 
being able to improve whenever [ outside the passband of the surface acoustic 
wave filter 200 / signal oppression ], whenever [ common-mode-signal 
oppression ] improves and the unbalance of a balanced signal can improve by 
formation of a resin pattern 2. 
[0084] 

There is one more effectiveness by carrying and forming some each circuit 

patterns 58, 59, 60, and 61 on the resin pattern 2. 

[0085] 

When the resin pattern 2 is excluded, the one terminal pair each surface acoustic 
wave resonators 1 1 and 12 Since it is designed as it described above so that the 
RF side in a passband might be equipped with an inductive impedance, it sets to 
the RF side in this passband. The one terminal pair each surface acoustic wave 
resonators 11 and 12 equipped with an inductive impedance, between the 
capacity for touch-down of each circuit patterns 58, 59, 60, arid 61 - parallel 
resonance - or the condition near it occurs, a big current flows and energy loss 
occurs by generation of heat originating in ohmic resistance. And the energy loss 
by this generation of heat makes band interpolation close loss increase. 
[0086] 

In this invention, since the capacity for touch-down of each circuit patterns 58, 59, 



60, and 61 becomes small by carrying some each circuit patterns 58, 59, 60, and 
61 on the resin pattern 2, the amount of currents which flows between the one 
terminal pair each surface acoustic wave resonators 1 1 and 12 and each circuit 
patterns 58, 59, 60, and 61 decreases, and band interpolation close loss 
becomes small. 
[0087] 

In the surface acoustic wave filter 200 of the first gestalt of this operation, 
although only each circuit patterns 58, 59, 60, and 61 appear on the resin pattern 
2, you may have the part where all circuit patterns appear on the resin pattern 2. 
[0088] 

However, not carrying the grounded circuit pattern on a resin pattern if possible, 
but, carrying the circuit pattern with which the RF signal with which potential 
differs from the grounded circuit pattern after making the potential of the piezo- 
electric substrate 100 stabilized in touch-down potential is impressed on a resin 
pattern if possible, and reducing the parasitic capacitance between other circuit 
patterns describes the effective thing, when improving the unbalance of a 
balanced signal. Thus, it is effective similarly in each gestalt of other following 
operations to prepare a resin pattern. 
[0089] 

The comparison of each transmission characteristic of the surface acoustic wave 
filter 200 and the surface acoustic wave filter of the example of a comparison is 
shown in drawing 3 and drawing 4 . Moreover, the comparison of each 
unbalance of the amplitude of the balanced signal of the surface acoustic wave 
filter 200 and the surface acoustic wave filter of the example of a comparison and 
a phase is shown in drawing 5 and drawing 6 , respectively. The comparison of 
whenever [ common mode oppression-with surface acoustic wave filter 200 and 
surface acoustic wave filter of example of comparison ] is shown in drawing 7 . 
The surface acoustic wave filter of the example of a comparison made applicable 
to a comparison in drawing 3 thru/or drawing 7 removes the resin pattern 2 from 
the surface acoustic wave filter 200. 



[0090] 

The first gestalt of operation is compared with the example of a comparison, and 
the insertion loss in a passband is small especially at the RF side as drawing 3 
shows. Moreover, the insertion loss (whenever [ signal oppression ]) is [ in / as 
compared with the example of a comparison / in the first gestalt of this operation / 
the RF side field of 3000[MHz] -5000[MHz] outside a passband ] large so that 
clearly from drawing 4 . 
[0091] 

4 

Although there is no big difference between the first gestalt of this operation and 
the example of a comparison about the amplitude difference of the balanced 
signal in a passband when drawing 5 is seen, about the phase contrast of the 
balanced signal in a passband, it turns out that the first gestalt of this operation of 
near and phase unbalance is better than the example of a comparison at 180 
degrees (opposition) so that clearly from drawing 6 . Moreover, when whenever 
[ in a passband / common mode oppression ] is measured, as shown in drawing 
7 R> 7, it turns out that the direction of the first gestalt of this operation is larger 
than the example of a comparison. As mentioned above, drawing 5 and drawing 
6 show that the first gestalt of this operation of the unbalance of a balanced 
signal is better than the example of a comparison. 
[0092] 

(The second gestalt of operation) 

The surface acoustic wave filter 300 concerning the second gestalt of operation 
is shown in drawing 8 . The view sectional view in the Y-Y' line in drawing 8 is 
shown in drawing 9 . The part which attached the same number as drawing 1 in 
drawing 8 which showed the surface acoustic wave filter 300 is a part which has 
the same function as the surface acoustic wave filter 200. The configuration of 
the resin pattern 2, and since it is only a circuit pattern, differing between the 
surface acoustic wave filter 300 and the surface acoustic wave filter 200 explains 
only the part of the difference. 
[0093] 



The circuit pattern 301 is formed with the 2nd conductor pattern 3, and is making 
it flow through the input pad 15 and IDT39 mutually. The circuit pattern 302 is 
formed with the 2nd conductor pattern 3, and is making it flow through the input 
pad 15 and IDT44 mutually. 
[0094] 

A circuit pattern 303 is formed with the 2nd conductor pattern 3, gets down, and 
is making it flow through IDT38, IDT32, and IDT40 and IDT32 mutually, 
respectively. The circuit pattern 304 is formed with the 2nd conductor pattern 3, 
and is making it flow through IDT43, IDT35, and IDT45 and IDT35 mutually, 
respectively. 
[0095] 

The circuit pattern 305 is formed with the 2nd conductor pattern 3, and is making 
it flow through IDT32 and the 1st output pad 16 mutually. The circuit pattern 306 
is formed with the 2nd conductor pattern 3, and is making it flow through IDT35 
and the 2nd output pad 17 mutually. 
[0096] 

The circuit pattern 307 is formed with the 1st conductor pattern 1 , and is making 
it flow through IDT38, the touch-down pad 18, IDT39 and the touch-down pad 18, 
IDT40 and the touch-down pad 18, IDT43 and the touch-down pad 18, IDT44 
and the touch-down pad 18 and IDT45, and the touch-down pad 18 of each other, 
respectively. 
[0097] 

The circuit pattern 307 has the solid intersection with circuit patterns 301-304. 
About the solid intersection, an interlayer insulation film and each circuit patterns 
301-304 serve as lower layer wiring with which a circuit pattern 307 consists of 
the 1st conductor pattern 1 , and the upper wiring with which the resin pattern 2 
consists of the 2nd conductor pattern 3. In the above-mentioned solid 
intersection, a circuit pattern 307 and each circuit patterns 301-304 cross by 
inserting the resin pattern 2 in between, without flowing mutually, although some 
circuit patterns 307 are covered by the 2nd conductor pattern 3 - a solid 



intersection with circuit patterns 301-304 -- the 1st conductor pattern 1 much 

more -- since - it is the becoming circuit pattern. 

[0098] 

The miniaturization is attained by the grade separation of each circuit pattern with 
the surface acoustic wave filter 300. Moreover, distance of the circuit pattern with 
which a signal flows can be shortened, and there is effectiveness also in 
reduction of an insertion loss. 
[0099] 

In the moreover and surface acoustic wave filter 300 While being able to prevent 
the short-circuit for a solid intersection by having formed the resin pattern 2 
Between each (it approached especially) circuit pattern which potentials differ 
mutually and counters mutually along the direction of a front face (flat-surface 
directional vision) of the piezo-electric substrate 100, For example, while being 
able to reduce the parasitic capacitance between each circuit pattern 304 and 
307 between each circuit pattern 303 and 307 and being able to reduce the 
insertion loss in a passband, whenever [ outside a passband / oppression 
(especially high-frequency side) ] can be raised. 
[0100] 

(The third gestalt of operation) 

The surface acoustic wave filter 400 concerning the third gestalt of operation is 
shown in drawing 10 . The view sectional view in the Z-Z' line of drawing 10 is 
shown in drawing 1 1 . The surface acoustic wave filter 400 is a ladder mold filter 
which connects mutually three 1 terminal-pair surface acoustic wave resonators 
401-403 in the shape of a ladder (the shape of a ladder), and forms a band pass 
filter. About the detailed principle of operation of a ladder mold filter, since it is 
common knowledge, it omits here. 
[0101] 

The one terminal pair each surface acoustic wave resonators 401-403, each 
circuit patterns 404-409, the input pad 410, the output pad 41 1 , and the touch- 
down pad 412 are altogether formed, respectively with the 1st same conductor 



pattern 1 formed on the piezo-electric substrate 100. The one terminal pair each 
surface acoustic wave resonators 401-403 are formed so that the propagation 
direction of those surface acoustic waves may serve as abbreviation parallel 

■ 

mutually. 
[0102] 

In the location where some each circuit patterns 404, 405, 406, and 407 counter 
flat-surface directional vision mutually, it is appeared and formed on the resin 
pattern 2, respectively, the conductor although not limited especially about the 
manufacture approach of the surface acoustic wave filter 400, after forming the 
resin pattern 2 on the piezo-electric substrate 100 -- a thin film - the whole 
surface - vacuum deposition - forming membranes - after an appropriate time - 
- this - a conductor - a thin film - dry etching - pattern NINGU - carrying out - 
the 1st conductor pattern 1 - then, it is good. 
[0103] 

With the above-mentioned surface acoustic wave filter 400, for example Some 
each circuit patterns [ at least ] 404, 405, 406, and 407 By having formed the 
resin pattern 2 inserted between the piezo-electric substrates 100 in the location 
which counters flat-surface directional vision, respectively While being able to 
reduce each parasitic capacitance between each circuit pattern 407 and 409 
between each circuit pattern 406 and 408 between each circuit pattern 404 and 
405 and being able to reduce the insertion loss in a passband, whenever 
[ outside a passband / oppression (especially high-frequency side) ] can be 
raised. 
[0104] 

Each modification of the third gestalt of the above-mentioned implementation 
inserts still more nearly another resin pattern 2 in the circuit pattern 407 or the 
circuit pattern 409 used as the resin pattern 2 which inserted another resin 
pattern 2 in the circuit pattern 406 or the circuit pattern 408 which serves as the 
resin pattern 2 inserted in the circuit pattern 404, and a location which counters 
flat-surface directional vision as shown in drawing 12 and drawing 13 , and was 



inserted in the circuit pattern 405, and the location which counters flat-surface 

directional vision. 

[0105] 

Each above-mentioned modification can raise more whenever [ outside a 
passband / oppression (especially high-frequency side) ] while it can reduce 
further each parasitic capacitance between each circuit pattern 407 and 409 
between each circuit pattern 406 and 408 between each circuit pattern 404 and 
405 and can reduce the insertion loss in a passband further, respectively. 
[0106] 

(The fourth gestalt of operation) 

The surface acoustic wave filter 700 of another ladder mold concerning the fourth 
gestalt of operation in the surface acoustic wave filter of this invention is shown in 
drawing 14 . The one terminal pair each surface acoustic wave resonators 701a, 
701b, 702a, 702b, and 702c, each circuit patterns 720-722, 724, 726, 728-730, 
the input pad 710, the output pad 711, and the ground pads 712-715 are 
altogether formed, respectively with the first same conductor pattern formed on 
the piezo-electric substrate 100. 
[0107] 

With the second same conductor pattern, each remaining circuit patterns 723, 
725, and 727 were formed, respectively, and appear on the resin pattern 2. 
Among those, the circuit pattern 725 crosses in two levels, without flowing in a 
circuit pattern 726 and each other on both sides of the resin pattern 2 in between. 
The one terminal pair each surface acoustic wave resonators 701a and 701b 
point out a juxtaposition arm resonator, and the one terminal pair each surface 
acoustic wave resonators 702a-702c point out a serial arm resonator. 
[0108] 

With the above-mentioned surface acoustic wave filter 700, while being able to 
reduce the parasitic capacitance between circuit patterns and, being able to 
reduce the insertion loss in a passband for example, by having formed each 
circuit patterns 723, 725, and 727 on the resin pattern 2, whenever [ outside a 



passband / oppression (especially high-frequency side) ] can be raised. 
[0109] 

One terminal pair each surface acoustic wave resonator 701a which is the 
ground pads 712-715 and a juxtaposition arm resonator especially, Except each 
circuit patterns 720, 721, 725, and 728 which flow through between 701b, and 
730, That is, each circuit patterns 722, 724, 726, and 729 of a signal line which 
serve as a path as an electrical signal until it results [ from the input pad 710 
which is an input terminal ] in the output pad 71 1 which is an output terminal or 
each circuit pattern 723 used as a signal line and this potential connected 
electrically, At least one of the 727 by having formed on the resin pattern 2 Since 
the capacity for touch-down it not only can reduce the parasitic capacitance 
between each circuit pattern, but produced between a package and each circuit 
pattern on both sides of the piezo-electric substrate 100 in between can also be 
reduced, it becomes easy to demonstrate the effectiveness which raises 
whenever [ outside a passband / reduction / of the insertion loss in a passband /, 
or oppression ] especially. 
[0110] 

Moreover, by carrying out direct continuation of between the ground pad 713 and 
714 using a grade separation with a circuit pattern 725, without taking an 
impossible layout, it flows through each ground pads 712-715 of all connected to 
the parallel resonance child electrically, and ground strengthening can be carried 
out. If this structure is used for the dual filter with which two filter elements were 
especially formed in one piezo-electric substrate 100, each ground pad can be 
communalized and it can contribute to a ground strengthening list by chip size 
miniaturization. 
[0111] 

■ 

(The fifth gestalt of operation) 

The surface acoustic wave filter 800 concerning the fifth gestalt of operation of 
this invention is shown in drawing 15 . The surface acoustic wave filter 800 is a 
lattice mold filter which connects mutually four 1 terminal-pair surface acoustic 



wave resonators 801 a, 801b, 802a, and 802b in the shape of a lattice, and forms 
the band pass filter of a balanced input-balanced output. About the detailed 
principle of operation of a lattice mold filter, since it is common knowledge, it 
omits here. 
[0112] 

The one terminal pair each surface acoustic wave resonators 801a, 801b, 802a, 
and 802b, each circuit patterns 820-825, the input pads 810 and 81 1 , and the 
output pads 812 and 813 are altogether formed, respectively with the first same 
conductor pattern formed on the piezo-electric substrate 100. 
[0113] 

The remaining circuit patterns 826 were formed with the second conductor 
pattern, and appear on the resin pattern 2. The circuit pattern 826 crosses in two 
levels, without flowing in a circuit pattern 825 and each other on both sides of the 
resin pattern 2 in between. 
[0114] 

The circuit pattern 826 has connected the 1 terminal-pair surface acoustic wave 
resonators 801 b and 802b and the input pad 81 1 to the circuit pattern 825 having 
connected the 1 terminal-pair surface acoustic wave resonators 801a and 802b 
and the output pad 813. The one terminal pair each surface acoustic wave 
resonators 801a and 801b point out a grid arm resonator, and the one terminal 
pair each surface acoustic wave resonators 802a and 802b point out a serial arm 
resonator. 
[0115] 

With the above-mentioned surface acoustic wave filter 800, while being able to 
reduce the capacity between each circuit pattern 825 and 826 and, being able to 
reduce the insertion loss in a passband by having formed the circuit pattern 826 
on the resin pattern 2 for example, whenever [ outside a passband / oppression 
(especially high-frequency side) ] can be raised. Moreover, since an impossible 
layout is not taken by crossing in two levels like circuit patterns 825 and 826, it 
can contribute to a chip size miniaturization. 



[0116] 

(The sixth gestalt of operation) 

The sixth gestalt of operation concerning the surface acoustic wave filter of this 
invention is explained based on drawing 16 (a). Moreover, the sectional view in 
view profile line a-b in drawing 16 (a) is shown in drawing 16 (b). 
[0117] 

With the above-mentioned surface acoustic wave filter, the resin pattern 2, the 
vertical joint resonator mold surface acoustic wave filters 102-105 and a circuit 
pattern, and pads 114-119 are formed on the piezo-electric substrate 100. 
Vertical physical relationship is the sequence of [ that drawing 16 (b) shows ] the 
piezo-electric substrate 100, the resin pattern 2, and circuit patterns 106-109 
from the bottom. At this time, the resin pattern 2 is the polyimide film of 1 
micrometer of thickness. 
[0118] 

With the configuration of drawing 16 (a), cascade connection of the vertical joint 
resonator mold surface acoustic wave filter 102 and the vertical joint resonator 
mold surface acoustic wave filter 103 is carried out through each circuit pattern 
106 and I07. 
[0119] 

Similarly, cascade connection of the vertical joint resonator mold surface acoustic 
wave filter 104 and the vertical joint resonator mold surface acoustic wave filter 
105 is carried out through each circuit patterns 108 and 109. 
[0120] 

Each IDT 120 and 122 is formed so that the configuration of the vertical joint 
resonator mold surface acoustic wave filter 102 may put IDT121 , and reflectors 
123 and 124 are formed in the both sides. 
[0121] 

Each IDT 125 and 127 is formed so that the configuration of the vertical joint 
resonator mold surface acoustic wave filter 104 may put IDT126, and reflectors 
128 and 129 are formed in the both sides. 



I It . 

[0122] 

The vertical joint resonator mold surface acoustic wave filter 104 has reversed 
the sense of IDT126 crosswise [ decussation ] to IDT121 of the vertical joint 
resonator mold surface acoustic wave filter 102. Moreover, the electrode finger 
number of IDT121 and IDT126 is even. 
[0123] 

An input pad and each pads 117 and 1 1 9 are used for the pad 1 1 5 as an output 
pad. Moreover, each pads 110-113 and each pads 114, 116, and 118 are used 
as a touch-down pad. 
[0124] 

The input pad 115, and IDT121 and IDT126 are electrically connected by the 
circuit pattern 140. IDT120 and IDT130 are electrically connected by the circuit 
pattern 106. IDT122 and IDT132 are electrically connected by the circuit pattern 
107. IDT125 and IDT135 are electrically connected by the circuit pattern 108. 
IDT127 and IDT137 are electrically connected by the circuit pattern 109. IDT131 
and the output pad 1 17 are electrically connected by the circuit pattern 148. 
IDT136 and the output pad 119 are electrically connected by the circuit pattern 
149. IDT121 and the touch-down pad 110 are electrically connected by the circuit 
pattern 144. 
[0125] 

IDT126 and the touch-down pad 1 12 are electrically connected by the circuit 
pattern 145. IDT131 and the touch-down pad 111 are electrically connected by 
the circuit pattern 146. IDT136 and the touch-down pad 113 are electrically 
connected by the circuit pattern 147. IDT120, IDT130, and the touch-down pad 
114 are electrically connected by the circuit pattern 142. IDT127, IDT137, and 
the touch-down pad 1 16 are electrically connected by the circuit pattern 143. 
IDT122, IDT125, IDT132, IDT135, and the touch-down pad 118 are electrically 
connected by the circuit pattern 141. 
[0126] 

Here, the part appears on the resin pattern 2 and each circuit patterns 106, 107, 



108, and 109 have not touched the piezo-electric substrate 100 and directly in 
the part. Moreover, although only each circuit patterns 106, 107, 108, and 109 
appear on the resin pattern 2 in drawing 16 (a), all circuit patterns may have the 
part which appears on the resin pattern 2. 
[0127] 

The effectiveness of the gestalt of this operation is explained below. 
[0128] 

When some circuit patterns [ at least ] are carried on the resin pattern 2, since 
the wiring section which appeared on the resin pattern 2 does not contact the 
substrate of a high dielectric constant directly but is held on both sides of the 
resin pattern 2 of a low dielectric constant at a substrate in between, the capacity 
between other wiring reduces it. 
[0129] 

When wiring with a width of face of 20 micrometers separates spacing of 20 
micrometers and is located in a line in parallel on LiTa03 substrate, by for 
example, the thing for which wiring of one of the two is carried'on specific 
inductive capacity 2 and the resin pattern 2 with a thickness of 1 micrometer The 
capacity which enters between wiring of two becomes abbreviation 1/2, it is 
carrying both wiring on a resin pattern with a specific inductive capacity [ 2 ] and 
a thickness of 1 micrometer, and the capacity included in the question of wiring of 
two is set to one third in case there is no resin pattern 2. Although the same 
operation can be acquired if not only the resin pattern 2 but a certain insulating 
pattern is used theoretically, the advantage by using the resin pattern 2 is 
mentioned three from the comparison with the insulating pattern which consists 
of a common ceramic ingredient as an insulating pattern. 
[0130] 

First, the 1st advantage is a point that specific inductive capacity is small. 
However small the specific inductive capacity of a ceramic ingredient may be, it 
is about four, and many have ten or more big specific inductive capacity. 
Compared with this, about 2 and since the specific inductive capacity of a resin 



ingredient is small, its amount of reduction of the capacity when inserting 
between a circuit pattern and a piezo-electric substrate is large. 
[0131] 

The 2nd advantage is a point of being easy to form a thick pattern. When 
inserting between a circuit pattern and a piezo-electric substrate, the one where 
a pattern is thicker has the large amount of capacity reduction. Since the pattern 
of a ceramic ingredient has large internal stress, when it is going to form a 
pattern with the pattern precision which is several micrometers, a limitation sets 
the thickness to hundreds of nm. Since the resin pattern 2 has small internal 
stress compared with this, even when forming a pattern with the pattern precision 
which is several micrometers, it is possible to set the thickness to 10 micrometers 
or more depending on several micrometers and the case. 
[0132] 

The 3rd advantage is a point that pattern formation is easy. When forming the 
insulating pattern which consists of a ceramic ingredient on the piezo-electric 
substrate with which a surface acoustic wave filter is formed, a vacuum 
membrane formation process and a patterning process are required, and 
generally are difficult, and become high cost. 
[0133] 

On the other hand, when forming the resin pattern 2, ** can also form a resin 
layer in easy and low cost without vacuum membrane formation by the spin coat 
of liquefied resin, attachment of spray coating cloth or sheet-like resin, etc. Since 
it is possible to give photosensitivity also about patterning of the resin layer 
furthermore formed depending on the ingredient of resin, patterning can be easily 
carried out by exposing over a photo mask in that case. 
[0134] 

In the configuration of drawing 16 (a), the part appears on the resin pattern 2 and 
each circuit patterns 106 and 107 which connect the vertical joint resonator mold 
surface acoustic wave filter 102 and the vertical joint resonator mold surface 
acoustic wave filter 103, and each circuit patterns 108 and 109 which connect the 



'* 



vertical joint resonator mold surface acoustic wave filter 104 and the vertical joint 
resonator mold surface acoustic wave filter 105 are not in contact with the piezo- 
electric substrate 100 directly. Therefore, the capacity for touch-down produced 
between each circuit patterns 106 and 107 and each touch-down pads 110 and 
111 becomes small as compared with the case where there is no resin pattern 2. 
The same thing can say also about between each circuit patterns 108 and 109 
and each touch-down pads 112 and 113. 
[0135] 

Also in the sixth gestalt of this operation, it is effective in becoming easy to take 
the impedance matching for stage Mabe, and band interpolation close loss and 
VSWR becoming good because the capacity for touch-down for stage Mabe 
which connects the vertical joint resonator mold surface acoustic wave filter 102, 
the vertical joint resonator mold surface acoustic wave filter 103 or the vertical 
joint resonator mold surface acoustic wave filter 104, and the vertical joint 
resonator mold surface acoustic wave filter 105 becomes small. 
[0136] 

Next, the example of a complete-change form of the sixth gestalt of the above- 
mentioned implementation is explained based on drawing 17 (a) and drawing 17 
(b). Moreover, the sectional view in view line a-b in drawing 17 (a) is shown in 
drawing 17 (b). The part which attached the same member number as drawing 
16 (a) and drawing 16 (b) in drawing 17 (a) and drawing 17 (b) is a part which 
has the same function as drawing 16 (a) and drawing 16 (b), and is omitting 
explanation. 
[0137] 

Since it is only the existence of the configuration of a circuit pattern 151 , and the 
touch-down pad for stage Mabe, differing by drawing 16 and drawing 17 explains 
only the difference in the part below. 
[0138] 

One [ each ] electrode finger of IDT 120 and 122 and the electrode finger of 
another side of IDT121 are electrically connected by the circuit pattern 151 . 



Moreover, one [ each ] electrode finger of IDT 125 and 127 and the electrode 
finger of another side of IDT126 are electrically connected by the circuit pattern 
151 . One [ each ] electrode finger of IDT 130 and 132 and the electrode finger of 
another side of IDT1 31 are electrically connected by the circuit pattern 151 . 
Furthermore, one [ each ] electrode finger of IDT 135 and 137 and the electrode 
finger of another side of IDT136 are electrically connected by the circuit pattern 
151. Moreover, the circuit pattern 151 is electrically connected with the touch- 
down pad 118. 
[0139] 

Although a circuit pattern 140 and a circuit pattern 151 have a solid intersection, 
they cross without lower layer wiring and the resin pattern 2 serving as an 
interlayer insulation film, the circuit pattern's 140 serving as the upper wiring, and 
a circuit pattern 151 flowing mutually about a solid intersection. Similarly, a circuit 
pattern 151, a circuit pattern 107 and a circuit pattern 151, and a circuit pattern 
108 have a solid intersection. Moreover, the circuit pattern 151, a circuit pattern 
148 and a circuit pattern 151, and the circuit pattern 149 are equipped with the 
solid intersection. 
[0140] 

Moreover, on both sides of the resin pattern 2, it has also about each circuit 
patterns 106 and 109 which are not equipped with the solid intersection between 
the piezo-electric substrates 100. 
[0141] 

Ground touch-down of each IDT 121, 126, and 131 can be carried out without 
arranging touch-down pad 110-113 for stage Mabe in the configuration of drawing 
16 (a) by preparing a solid intersection also by the example of a complete- 
change form of the sixth gestalt of this operation in addition to the same 
effectiveness as said sixth gestalt. Therefore, reduction of the further capacity for 
touch-down in a part for stage Mabe is attained, and reduction of band 
interpolation close loss and improvement of VSWR can be desired. 
[0142] 



Moreover, by crossing a circuit pattern in two levels, component area can be 
made small and the miniaturization of a surface acoustic wave filter is attained. 
Moreover, distance of the circuit pattern with which a signal flows can be 
shortened, and there is effectiveness also in reduction of band interpolation close 
loss. 
[0143] 

Then, other modifications in the sixth gestalt of said operation are explained 
below based on drawing 18 . Moreover, in this modification, the part which 
attached the same member number as drawing 16 (a) and drawing 16 (b) in 
drawing 18 is a part which has the same function as drawing 16 (a) and drawing 
16 (b), and is omitting explanation. 
[0144] 

As shown in drawing 18 , each resin pattern 2, each vertical joint resonator mold 
surface acoustic wave filters 161-164, the one terminal pair each surface 
acoustic wave resonators 165 and 166, and each circuit pattern are formed on 
the piezo-electric substrate 100. 
[0145] 

With the configuration of drawing 18 , the 1 terminal-pair surface acoustic wave 
resonator 165 is connected to the serial between each two vertical joint resonator 
mold surface acoustic wave filters 161 and 162 by which carried out two-step 
cascade connection of the vertical joint resonator mold surface acoustic wave 
filter 161 and the vertical joint resonator mold surface acoustic wave filter 162, 
and cascade connection was carried out. 
[0146] 

The 1 terminal-pair surface acoustic wave resonator 166 is connected to the 
serial among each vertical joint resonator mold surface acoustic wave filters 163 
and 164 by which similarly carried out two-step cascade connection of the 
vertical joint resonator mold surface acoustic wave filter 163 and the vertical joint 
resonator mold surface acoustic wave filter 164, and cascade connection was 
carried out. 



[0147] 

The one terminal pair each surface acoustic wave resonators 165 and 166 have 
the work which raises whenever [ in the cutoff region by the side of the RF in a 
passband / signal oppression ]. Moreover, the one terminal pair each surface 
acoustic wave resonators 165 and 166 are designed so that the impedance near 
the RF side in a passband may become inductivity, and it also has the work 
which improves the adjustment condition of the impedance in this frequency 
domain. 
[0148] 

The part appears on the resin pattern 2 and each circuit patterns 167-170 have 
not touched the piezo-electric substrate 100 and directly in the part. Although 
only each circuit patterns 167-170 appear on the resin pattern 2 in drawing 18 , 
all circuit patterns may have the part which appears on the resin pattern 2. 
Moreover, an input terminal and each pads 181 and 183 are used for the pad 
175 as an output terminal. Each pads 174, 176, 177, 178, 179, 180, and 182 are 
used as a touch-down pad. 
[0149] 

Also in other modifications in the sixth gestalt of this operation, even if there is an 
interstage trap in addition to the same effectiveness as the sixth gestalt of said 
operation, the effectiveness that capacity decreases and is obtained by carrying 
the circuit pattern part which makes interstage connection on the resin pattern 2 
is the same. 
[0150] 

Next, other modifications are explained to the pan in the sixth gestalt of said 
operation below based on drawing 19 . Moreover, in this modification, the part 
which attached the same member number as drawing 18 in drawing 19 is a part 
which has the same function as drawing 1818 , and is omitting explanation. 
[0151] 

As shown in drawing 19 , each resin pattern 2, each vertical joint resonator mold 
surface acoustic wave filters 161-164, the one terminal pair each surface 



acoustic wave resonators 165 and 166, and each circuit pattern are formed on 

the piezo-electric substrate 100. 

[0152] 

Although a circuit pattern 171 and a circuit pattern 191 have a solid intersection, 
it crosses without lower layer wiring and the resin pattern 2 serving as an 
interlayer insulation film, the circuit pattern's 171 serving as the upper wiring, and 
a circuit pattern 191 flowing mutually about a solid intersection. Similarly, a circuit 
pattern 191, a circuit pattern 167 and a circuit pattern 191, a circuit pattern 168 
and a circuit pattern 191, a circuit pattern 169 and a circuit pattern 191, and the 
circuit pattern 170 are equipped with the solid intersection, respectively. 
[0153] 

Moreover, a circuit pattern 191, a circuit pattern 172 and a circuit pattern 191, 
and a circuit pattern 173 have a solid intersection. Also in the modification shown 
in drawing 19 , the same effectiveness as the configuration shown in drawing 17 
and drawing 18 can be demonstrated. 
[0154] 

Next, other modifications are explained to the pan in the sixth gestalt of said 
operation below based on drawing 20 . As shown in drawing 20 , each resin 
pattern 2, each vertical joint resonator mold surface acoustic wave filters 241 and 
242, and each circuit pattern are formed on the piezo-electric substrate 100. With 
the configuration of drawing 20 , two-step cascade connection of the vertical joint 
resonator mold surface acoustic wave filter 241 and the vertical joint resonator 
mold surface acoustic wave filter 242 is carried out. Moreover, an input terminal 
and each pads 250 and 251 are used for the pad 247 as an output terminal. 
Each pads 248, 249, and 252 are touch-down pads. 
[0155] 

The part appears on the resin pattern 2 and each circuit patterns 244 and 245 
have not touched the piezo-electric substrate 100 and directly in the part. In 
drawing 20 , although only each circuit patterns 244 and 245 appear on the resin 
pattern 2, all circuit patterns may have the part which appears on the resin 



pattern 2. 
[0156] 

Also in other modifications, the sixth gestalt of the aforementioned operation and 
the same effectiveness as each of that modification can be demonstrated to the 
pan shown in drawing 20 . 
[0157] 

Then, other modifications are explained to the pan in the sixth gestalt of said 
operation below based on drawing 21 . As shown in drawing 21 , the resin 
pattern 2, each vertical joint resonator mold surface acoustic wave filters 241 and 
242, and each circuit pattern are formed on the piezo-electric substrate 100. The 
part which attached the same member number as drawing 20 in drawing 21 is a 
part which has the same function as drawing 20 . 
[0158] 

The circuit pattern 261 and the circuit pattern 262 have a solid intersection, and 
the circuit pattern 261 crosses about the solid intersection, without lower layer 
wiring and the resin pattern 2 serving as an interlayer insulation film, and the 
circuit pattern's 262 serving as the upper wiring, and flowing mutually. Similarly, 
the circuit pattern 261 , a circuit pattern 244 and a circuit pattern 261 , and the 
circuit pattern 263 are equipped with the solid intersection, respectively. In each 
[ these ] solid intersection, the resin pattern 2 is inserted and formed in between. 
[0159] 

Also in the modification shown in drawing 21 , the same effectiveness as the 

configuration shown in said drawing 17 is done so. 

[0160] 

Next, the modification of further others in the sixth gestalt of said operation is 
explained below based on drawing 22 . As shown in drawing 22 , cascade 
connection of each vertical joint resonator mold surface acoustic wave filters 310 
and 320 of each other is carried out, and the output constitutes [ the input ] the 
surface acoustic wave filter 309 of balanced - unbalance mold of a balanced 
terminal from an unbalance mold terminal. 



[0161] 

The vertical joint resonator mold surface acoustic wave filter 310 consists of each 
three IDT(s) 311, 312, and 313 and each reflectors 314 and 315 which sandwich 
them. And it connects with the input terminal 330 in IDT31 1 of a center whose 
electrode finger is an unbalance terminal, and the electrode finger of another side 
of IDT31 1 is connected to the circuit pattern 340 by the side of a ground. 
Moreover, the circuit pattern 340 by the side of a ground is connected to each 
ground pads 341 and 342 for connecting with an external ground at the both- 
ends side, respectively. 
[0162] 

moreover, every arranged at the central both sides (it met in the propagation 
direction of a surface acoustic wave) of IDT31 1 , respectively - as for IDT 312 
and 313, one [ each ] electrode finger of IDT 312 and 313 is connected to each 
ground pads 343 and 344 through each circuit pattern, respectively. And each 
electrode finger of another side used as each opposite side of IDT 312 and 313 
is connected to each circuit patterns 361 and 362 used for the cascade 
connection of the surface acoustic wave filter 309, respectively. 
[0163] 

Similarly, the vertical joint resonator mold surface acoustic wave filter 320 
consists of each three IDT 321 , 322, and 323 and reflectors 324 and 325. And it 
connects with each output terminals 351 and 352 which the electrode finger is 
carried out 2 ****s along the propagation direction of a surface acoustic wave, 
and are balanced terminals through each circuit patterns 363 and 364 while it is 
one side in IDT321 of a center, respectively. 
[0164] 

Furthermore, the electrode finger of another side which is the opposite side of 
IDT321 floats, and it is set as the electrode. Here, although the opposite side of 
IDT321 is a float electrode, it may perform the configuration connected to a gland 
depending on the case. Moreover, while each IDT 322 and 323 by which account 
** was carried out at the central both sides of IDT321 becomes with each one 



side of IDT 322 and 323 is connected to the ground pads 346 and 345 for each 
electrode finger through each circuit patterns 382 and 383, respectively. And 
each electrode finger of another side used as each opposite side of IDT 322 and 
323 is connected to each circuit patterns 362 and 361 used for the cascade 
connection of the surface acoustic wave filter 309, respectively. Each circuit 
patterns 361 and 362 intersect the circuit pattern 340 which has connected the 
ground pad 341 and the ground pad 342, respectively. Here, resin pattern 2a is 
formed in the inferior surface of tongue of circuit patterns 361 and 362 so that it 
may not connect as electrically as a circuit pattern 340, and circuit patterns 361 
and 362 intersect the circuit pattern 340, respectively. Moreover, since resin 
pattern 2a is using polyimide resin with small specific inductive capacity, it can 
reduce the stray capacity generated between each circuit patterns 361 and 362 
and a ground. Thereby, the reflection property in the passband of the obtained 
surface acoustic wave filter 309 is improvable. 
[0165] 

Moreover, since the circuit patterns 361 and 362 used for concatenation **** of 
such a surface acoustic wave filter 309 and the circuit pattern 340 which is 
ground wiring do not need to prepare the big ground pad for bondings like before 
by making it the structure which crosses mutually, respectively between the 
vertical joint resonator mold surface acoustic wave filter 310 and the vertical joint 
resonator mold surface acoustic wave filter 320, it can miniaturize sharply the 
surface acoustic wave filter 309 of balanced - unbalance mold. 
[0166] 

Moreover, resin pattern 2b is formed in the inferior surface of tongue of circuit 
patterns 363 and 364. For this reason, since each circuit patterns 363 and 364 
do not touch a piezo-electric substrate with high specific inductive capacity 
directly, they can reduce the stray capacity which enters between a circuit pattern 
363 and a circuit pattern 364. Since the stray capacity which enters between this 
circuit pattern 363 and circuit pattern 364 has bad effect on VSWR, with such 
structure, it can aim at the improvement of unbalance. 



[0167] 

(The seventh gestalt of operation) 

As shown in drawing 23 (a) and drawing 23 (b), the surface acoustic wave filter 
301 which is the seventh gestalt of operation of this invention is shown. 
Explanation of the gestalt of this operation explains taking the case of the filter for 
reception for W-CDMA. The sectional view in view profile line X-X in drawing 23 
(a) is shown in drawing 23 (b). 
[0168] 

On the piezo-electric substrate 100, the 1st conductor pattern, the 2nd conductor 
pattern, and the resin pattern 2 are formed. If the piezo-electric substrate 100 is 
made into the bottom, the physical relationship of the perpendicular direction to 
the space of drawing 23 (a) serves as the resin pattern 2 as the piezo-electric 
substrate 100 and the 1st conductor pattern, and the 2nd conductor pattern from 
the bottom at order, as shown, for example in drawing 23 (b). The piezo-electric 
substrate 100 is LiTa03 single crystal, and X shaft orientations and the substrate 
cut angle of the surface wave propagation direction are 38.5 degrees of Y-axis 
rotations. The 1st conductor pattern is the aluminum thin film of 180nm of 
thickness. The resin pattern 2 is the polyimide film of 2 micrometers of thickness. 
The 2nd conductor pattern is a bilayer thin film, and is the Nichrome thin film 
whose lower layer is the thickness of 200nm, and an aluminum thin film whose 
upper layer is the thickness of 1 140nm. 
[0169] 

With the 1st conductor pattern, the 3IDT type vertical joint resonator mold surface 
acoustic wave filter 202, the surface acoustic wave resonator 203, the surface 
acoustic wave resonator 204, and each circuit patterns 205 and 206 are formed. 
[0170] 

The vertical joint resonator mold surface acoustic wave filter 202 is formed along 
the surface wave propagation direction by putting a reflector 207, IDT208, 
IDT209 and IDT210, and a reflector 21 1 in order. The pitch (part of 212 and 213 
of drawing 23 (a)) of several electrode fingers is made narrower than other parts 



of IDT between IDT208 and IDT209 and between IDT209 and IDT210, and loss 
by the component emitted as a bulk wave is reduced by making IDT-IDT spacing 
into about 0.5 times of the wavelength of IDT around it further so that it may turn 
out that drawing 23 (a) is seen. The surface acoustic wave resonator 203 is 
formed by putting a reflector 214, IDT215, and a reflector 216 in order in the 
propagation direction of a surface acoustic wave. The surface acoustic wave 
resonator 204 is formed by putting a reflector 217, IDT218, and a reflector 219 in 
order in the propagation direction of a surface acoustic wave. 
[0171] 

The detailed design of the vertical joint resonator mold surface acoustic wave 
filter 202 is as follows when wavelength of lambdaM and a reflector is set to 
lambdaR for the wavelength decided by the pitch of Iambdal2 and other 
electrode fingers in the wavelength decided by the pitch of a ** pitch electrode 
finger, respectively, respectively. 
Decussation width of face: 29.8lambdal1 

IDT number (order of 208, 209, and 210): (4)3636(4) / (4)46(4) (number of the 
electrode finger with which the inside of a parenthesis narrowed the pitch) 
lambdaM :2.88 micrometer IDT wavelength, Iambdal2:2.72 micrometer 
(The part to which lambdaM has not narrowed the pitch, part to which Iambdal2 
narrowed the pitch) 

Reflector wavelength lambdaR:2.89micrometer 
Reflector number: 220 
IDT-IDT spacing : 

Part:0.25lambdaM+0.25lambdal2 inserted into wavelength lambdaM and the 
electrode finger of Iambdal2 

Part:0.50lambdal2 inserted into the electrode finger of wavelength Iambdal2 
IDT-reflector spacing: 0.55lambdaR 
IDTduty:0.60 
Reflector duty: 0.60 

In drawing 23 (a), the twist is also actually drawn for the electrode finger number 



few. 
[0172] 

It is as [ design / of the two terminal pair each surface acoustic wave resonators 
203 and 204 / detailed ] follows. In drawing 23 (a), the twist is also actually drawn 
for the electrode finger number few. 
Decussation width of face: 32.4lambdal 
IDT number: 240 

IDT wavelength and reflector wavelength lambdal:2.85micrometer 
Reflector number: 30 
IDT-reflector spacing: 0.50lambdaR 

With the 2nd conductor pattern, the 1st input pad 220, the 2nd input pad 221, the 
2nd output pad 222, the 2nd output pad 223, and each circuit patterns 224-227 
are formed. 
[0173] 

The circuit pattern 205 is making it flow through the input pad 220 and IDT209 
electrically. The circuit pattern 206 is making it flow through the input pad 221 
and IDT209 electrically. The circuit pattern 224 is making it flow through the 
output pad 222 and IDT21 5 electrically. The circuit pattern 225 is making it flow 
through IDT215 and each IDT 208 and 210 electrically. The circuit pattern 226 is 
making it flow through IDT218 and each IDT 208 and 210 electrically. The circuit 
pattern 227 is making it flow through the output pad 223 and IDT218 electrically. 
[0174] 

Here, some each circuit patterns 225 and 226 appear on the resin pattern 2, and 
the piezo-electric substrate 100 and each circuit patterns 225 and 226 do not 
touch directly in the part. Moreover, the solid intersection serves as the upper 
wiring with which an interlayer insulation film and a circuit pattern 225 consist of 
the 2nd conductor pattern, and lower layer wiring with which a circuit pattern 205 
consists of the 1st conductor pattern, and the resin pattern 2 are making it cross, 
although a circuit pattern 225 has a solid intersection by the circuit pattern 205 
and the part, without flowing through a circuit pattern 225 and a circuit pattern 



205 in each other. 
[0175] 

Moreover, lower layer wiring with which a circuit pattern 206 consists of the 1st 
conductor pattern, and the resin pattern 2 are making it cross also about a solid 
intersection, although a circuit pattern 226 has a circuit pattern 206 and a solid 
intersection partly, without the interlayer insulation film and the circuit pattern 226 
serving as the upper wiring with which it consists of the 2nd conductor pattern, 
and flowing in each other. 
[0176] 

The part appears on the resin pattern 2 and the circuit pattern 225 with which, as 
for the description of the gestalt of this operation, an output signal flows is the 
point that the piezo-electric substrate 100 and the circuit pattern 225 with which 
an output signal flows do not touch directly in the part. 
[0177] 

Therefore, the value of the parasitic capacitance which enters between the circuit 
pattern 205 and the input pad 220 with which the input signal of the vertical joint 
resonator mold surface acoustic wave filter 201 is impressed, and the circuit 
pattern 225 with which an output signal flows is small as compared with the case 
where there is no resin pattern 2. Similarly, as for the circuit pattern 226 with 
which an output signal flows, the circuit pattern 226 with which the part appears 
on the resin pattern 2, and the piezo-electric substrate 100 and an output signal 
flow in the part does not touch directly. 
[0178] 

Therefore, the value of the parasitic capacitance which enters between the circuit 
pattern 206 and the input pad 221 with which the input signal of the vertical joint 
resonator mold surface acoustic wave filter 201 is impressed, and the circuit 
pattern 226 with which an output signal flows is small as compared with the case 
where there is no resin pattern 2. 
[0179] 

Therefore, with the gestalt of this operation, the effectiveness that band 



interpolation close loss and VSWR become good as well as the first of the 

aforementioned operation thru/or each sixth gestalt is done so. 

[0180] 

Although epoxy resins (glass-epoxy etc.) and acrylic resin can be used for each 
gestalt of the above-mentioned operation as a resin pattern 2 of a publication 
except polyimide and resin is more desirable, since it is usable if it has insulation, 
the insulating pattern using a ceramic ingredient is also possible. As the above- 
mentioned ceramic ingredient, Si02, SiN, and aluminum 203 are mentioned. 
[0181] 

Then, the transmitter 600 carrying the surface acoustic wave filter of this 
invention is explained, referring to drawing 24 . As a receiver side (Rx side) 
which receives, the above-mentioned transmitter 600 is equipped with an 
antenna 601 , the antenna common section / RFTop filter 602, amplifier 603, Rx 
interstage filter 604, a mixer 605, the 1stlF filter 606, a mixer 607, the 2ndlF filter 
608, the 1st+2nd local synthesizer 611, TCXO (temperature compensated crystal 
oscillator (temperature-compensated crystal oscillator))612, a divider 613, and 
the local filter 614, and is constituted. As double lines showed, in order to secure 
balance nature from Rx interstage filter 604 to drawing 24 to a mixer 605, 
transmitting by each balanced signal is desirable. 
[0182] 

Moreover, as a tolan MITTA side (Tx side) which transmits, it has the TxlF filter 
621 , a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an isolator 
626, and APC (automatic power control)627 (APC), and the above-mentioned 
transmitter 600 is constituted, while sharing the above-mentioned antenna 601, 
and the above-mentioned above-mentioned antenna common section / RFTop 
filter 602. 
[0183] 

And a surface acoustic wave filter given in each gestalt of this operation 
mentioned above can use for above-mentioned antenna common section / 
RFTop filter 602, Rx interstage filter 604, and Tx interstage filter 623 suitably. 



[0184] 

Therefore, the above-mentioned transmitter can be attaining the miniaturization 
with the good transceiver function, when the used surface acoustic wave filter is 
equipped with the good transmission characteristic (a passband is the large 
magnitude of attenuation outside a broadband and a passband). 
[Availability on industry] 
[0185] 

The surface acoustic wave filter of this invention and the transmitter using it can 
mitigate degradation of the transmission characteristic of the fall of whenever 
[ outside a passband / increment / in the insertion loss in a passband /, and 
oppression (especially high-frequency side) ] (magnitude of attenuation) which 
originates in the parasitic capacitance between each wiring (conductor) pattern 
by having prepared the resin (insulation) pattern, and since it can miniaturize 
while a transmission characteristic is improvable, they can use it suitable for a 
communicative field. 
[Brief Description of the Drawings] 
[0186] 

[Drawing 1] It is the top view of the surface acoustic wave filter concerning the 
first gestalt of operation of this invention. 

[Drawing 2] It is the view sectional view of the X-X' line of above-mentioned 
drawing 1 . 

[Drawing 3] It is the graph which compares and shows the transmission 

characteristic of the first gestalt of the above-mentioned implementation, and the 

transmission characteristic of the example of a comparison. 

[Drawing 4] It is the graph which shows further the transmission characteristic of 

the first gestalt of the above-mentioned implementation, and the transmission 

characteristic of the example of a comparison as compared with a high region 

side. 

[Drawing 5] It is the graph which measures and shows the amplitude unbalance 
of the balanced signal in the first gestalt of the above-mentioned implementation, 



and the amplitude unbalance of the balanced signal in the example of a 
comparison. 

[Drawing 6] It is the graph which measures and shows the phase unbalance of 
the balanced signal in the first gestalt of the above-mentioned implementation, 
and the phase unbalance of the balanced signal in the example of a comparison. 
[Drawing 7] It is the graph which measures and shows whenever [ in the first 
gestalt of the above-mentioned implementation / common mode oppression ], 
and, whenever [ in the example of a comparison / common mode oppression ]. 
[Drawing 8] It is the top view of the surface acoustic wave filter concerning the 
second gestalt of operation of this invention. 

[Drawing 9] It is the view sectional view of the Y-Y' line of above-mentioned 
drawing 8 . 

[Drawing 10] It is the top view of the surface acoustic wave filter concerning the 
third gestalt of operation of this invention. 

[Drawing 1 1] It is the view sectional view of the Z-Z' line of above-mentioned 
drawing 10 . 

[Drawing 12] It is the top view of the surface acoustic wave filter concerning the 
example of a complete-change form of the third gestalt of the operation about 
this invention. 

[Drawing 1 3] It is the top view of the surface acoustic wave filter concerning other 
modifications of the third gestalt of operation of this invention. 
[Drawing 14] It is the top view of the surface acoustic wave filter concerning the 
fourth gestalt of operation of this invention. 

[Drawing 15] It is the top view of the surface acoustic wave filter concerning the 
fifth gestalt of operation of this invention. 

[Drawing 16] It is a surface acoustic wave filter concerning the sixth gestalt of 
operation of this invention, and (a) shows a top view and (b) is X-X-ray view 
sectional view of the above (a). 

[Drawing 17] It is a surface acoustic wave filter concerning the example of a 
complete-change form of the sixth gestalt of the above-mentioned 



implementation, and (a) shows a top view and (b) is the a-b line view sectional 
view of the above (a). 

[Drawing 18] It is the top view of the surface acoustic wave filter concerning other 
modifications in the sixth gestalt of the above-mentioned implementation. 
[Drawing 19] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 20] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 21] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 22] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 23] It is a surface acoustic wave filter concerning the seventh gestalt of 
operation of this invention, and (a) shows a top view and (b) is X-X-ray view 
sectional view of the above (a). 

[Drawing 24] It is the circuit block diagram of the transmitter of this invention. 
[Drawing 25] It is the top view of the conventional surface acoustic wave filter. 
[Description of Notations] 
[0187] 

2 Resin Pattern (Insulating Pattern) 

38-41 IDT (the comb mold polar zone, a circuit pattern, conductor pattern) 
58-61 Circuit pattern (conductor pattern) 
100 Piezo-electric Substrate 
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[Drawing 1] It is the top view of the surface acoustic wave filter concerning the 
first gestalt of operation of this invention. 

[Drawing 2] It is the view sectional view of the X-X' line of above-mentioned 
drawing 1 . 

[Drawing 3] It is the graph which compares and shows the transmission 

characteristic of the first gestalt of the above-mentioned implementation, and the 

transmission characteristic of the example of a comparison. 

[Drawing 4] It is the graph which shows further the transmission characteristic of 

the first gestalt of the above-mentioned implementation, and the transmission 

characteristic of the example of a comparison as compared with a high region 

side. 

[Drawing 5] It is the graph which measures and shows the amplitude unbalance 
of the balanced signal in the first gestalt of the above-mentioned implementation, 
and the amplitude unbalance of the balanced signal in the example of a 
comparison. 

[Drawing 6] It is the graph which measures and shows the phase unbalance of 
the balanced signal in the first gestalt of the above-mentioned implementation, 



and the phase unbalance of the balanced signal in the example of a comparison. 
[Drawing 7] It is the graph which measures and shows whenever [ in the first 
gestalt of the above-mentioned implementation / common mode oppression ], 
and, whenever [ in the example of a comparison / common mode oppression ]. 
[Drawing 8] It is the top view of the surface acoustic wave filter concerning the 
second gestalt of operation of this invention. 

[Drawing 9] It is the view sectional view of the Y-Y' line of above-mentioned 
drawing 8 . 

[Drawing 10] It is the top view of the surface acoustic wave filter concerning the 
third gestalt of operation of this invention. 

[Drawing 11] It is the view sectional view of the Z-Z' line of above-mentioned 
drawing 10 . 

[Drawing 12] It is the top view of the surface acoustic wave filter concerning the 
example of a complete-change form of the third gestalt of the operation about 
this invention. 

i 

[Drawing 13] It is the top view of the surface acoustic wave filter concerning other 
modifications of the third gestalt of operation of this invention. 
[Drawing 14] It is the top view of the surface acoustic wave filter concerning the 
fourth gestalt of operation of this invention. 

[Drawing 15] It is the top view of the surface acoustic wave filter concerning the 
fifth gestalt of operation of this invention. 

[Drawing 16] It is a surface acoustic wave filter concerning the sixth gestalt of 
operation of this invention, and (a) shows a top view and (b) is X-X-ray view 
sectional view of the above (a). 

[Drawing 17] It is a surface acoustic wave filter concerning the example of a 
complete-change form of the sixth gestalt of the above-mentioned 
implementation, and (a) shows a top view and (b) is the a-b line view sectional 
view of the above (a). 

[Drawing 18] It is the top view of the surface acoustic wave filter concerning other 
modifications in the sixth gestalt of the above-mentioned implementation. 



[Drawing 19] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 20] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 21] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 22] It is the top view of the surface acoustic wave filter applied to the 
pan in the sixth gestalt of the above-mentioned implementation at other 
modifications. 

[Drawing 23] It is a surface acoustic wave filter concerning the seventh gestalt of 
operation of this invention, and (a) shows a top view and (b) is X-X-ray view 
sectional view of the above (a). 

[Drawing 24] It is the circuit block diagram of the transmitter of this invention. 
[Drawing 25] It is the top view of the conventional surface acoustic wave filter. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Drawing 4] 




2 



5 



3 



[Drawing 5] 




s 

CO 



X 

s 



CO 
I 



(HP) SIM 



[Drawing 6] 




2 



o 



oi § s s 



£ 2 



[Drawing 7] 




[Drawing 8] 



13- 
Y 

L. 



300 

S 



1 s 100 
301 3Q7 j 302 l y 



2 — 



11- 




[Drawing 9] 



300 




307 307 



[Drawing 10] 



400 




[Drawing 11] 



400 




[Drawing 12] 



400 

S 



404- 



405 - 



410 406 f 



3 

□ R 



100 

-A 



1 



— -2 





t 
i 

r 

t 
> 
■ 



---401 




Ir 



---402 



412 




3 y 



Jt 



:r*oT 



I 



----403 



-2 



F 



411 2 



[Drawing 13] 



404 — 



405 — 




[Drawing 14] 




701b 730 



[Drawing 15] 



-715 




[Drawing 16] 



•A 




[Drawing 17] 





2 2 



[Drawing 18] 




[Drawing 19] 



s 



o — 




in 




8 



to 



[Drawing 20] 




[Drawing 21] 




[Drawing 22] 




[Drawing 23] 




205 



[Drawing 24] 




[Drawing 25] 



500 




.i 

4 



[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
j^FApED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

£3 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



